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PEEFA.CE. 


This  Report,  and  the  Map  which  acooinpanieg  it,  embody  the 
piineipal  results  of  the  geological  surveys  and  rescarebea  made 
by  myself  in  Tennessee,  at  intervals  during  the  last  twenty 
years.  For  six  years  of  this  period  I  acted  under  the  author- 
ity of  the  State.  For  the  remainder  of  the  time,  the  surveys 
made,  were  on  my  personal  account,  and  their  results,  in  so  far 
as  they  are  here  embraced,  are  a  gratuitous  contribution  to  the 
Geology  of  Tennessee, 

What  is  presented  in  this  volume  is,  with  iia  merits  and  de- 
fects, esfientialiy  my  own.  The  main  part  has  heon  worked  out 
lahoriously  in  the  field  ;  and  th's  without  assistants,  and  with 
inadequate  means.  These  circumstances  constitute  the  only 
apology  I  offer  for  deficiences.  The  whole  work  has  involved 
little,  if  any,  less  than  10,000  miles  of  travel. 

The  results  of  the  labors  of  others,  and  especially,  of  my 
venerable  predecessor,  Dr,  Troost,  when  available,  have  been 
freely  used,  and  the  proper  credit  given.  To  a  number  of  my 
scientific  cotemporaries,  I  am  much  indebted;  their  names 
are  given  in  the  course  of  the  Report,  and  my  obligations  ac- 
knowledged. 

To  many  friends  in  the  State,  I  am  also  indebted  for  encour- 
agement and  assistance.  To  Col.  S.  D,  Morgan,  Dr,  John  B. 
Lindsley,  of  Nashville,  Hon.  Sam,  Milligan,  formerly  of  Greene- 
ville,  now  of  Washington,  and  Col.  Wm,  Bosson,  of  Murfrees- 
boro',  I  am  under  especial  obligations.  These  gentlemen,  ever 
ready  to  advance  any  scientific  investigation  which,  in  their 
opinion,  might  redound  to  the  interests  of  the  State,  deserve 
prominent  niches  as  patrons  of  science  in  Tennessee, 

The  Report  docs  not  claim  to  be  a  complete  presentation  of 
the  Geology  of  the  State;  it  is  rather  an  introduction  to  such  a 
presentation,  and,  so  far  as  it  goes,  will,  I  trust,  be  acceptable. 

In  1831,  the  General  Assembly  took  the  first  step  towards 
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a  geological  survey  of  the  State,  by  appointing  Dr.  Gerard 
Troost,  then  Professor  of  Chemiatry,  Mineralogy  and  G-oology 
in  the  University  of  Nashville,  to  the  position  of  State  Geolo- 
gist, on  a  meagi-e  salary  of  five  hundred  dollars.  Dr.  Troost 
was  continued  in  ofBce  until  1850.  During  this  time,  he  made 
nine  Ecporta,  the  first  two  of  which,  do  not  appear  to  have 
been  puhliahed,  or,  if  they  were,  I  have  never  seen  them. 
The  most  important  Eeports  are  the  Third,  Fourth,  Fifth, 
Sixth  and  Seventh.  These,  though  short,  contain  much  valaa- 
ble  matter,  and  have  been  of  essential  service  to  the  State 
The  Fifth  is  the  largest,  and  is  an  octavo  pamphlet  of  soventy- 
iive  pages. 

The  Legislature,  in  February,  1854,  passed  an  Act,  creating 
again,  the  office  of  "Geologist  and  Mineralogist  of  the  State," 
and  a  few  days  after,  I  was  elected  to  fill  the  place.  At  the 
expiration  of  the  first  term,  (two  years,)  I  was  re-elected  to 
to  the  position,  and  again  in  1858. 

In  1856,  I  presented  a  preliminary  Report,  which  was  pub- 
lished under  the  title  of  "A  Geological  Reconnoissance  of  the 
State  of  Tennessee."  This  was  a  small  volume  of  164  prgcs. 
In  February,  1860,  it  was  thought  desirable  to  publish  a  full 
Report  on  the  Geology  of  the  Stato,  so  far  as  it  was  practica- 
ble to  do  so,  and  the  Report  now  presented,  was  commenced 
then.  The  work,  however,  had  not  proceeded  far,  when  the 
war,  with  its  ills,  came  upon  us,  and  soon  put  a  stop  to  it. 

In  March,  18()8,  the  Legislature  again  authorized  the  prepa- 
ration of  the  Report,  and  ordered  it,  when  ready,  to  be  printed. 

After  an  eventful  history,  it  is  now  presented  to  the  General 
Assembly,  and  citizens  of  the  State. 

J.  M.  Saffokd. 

Lebanon,  Tenn,,  April  15, 1869. 


NOTES  ON  THE  MAP. 

A  great  amount  of  labor  has  been  bestowed  upon  the  Map. 

Many  topographical  features  are  original,  having  been  worked 

out  by  the  author  during  the  progress  of  the  survey.     It  has 

been  a  point  to  have  the  State  and  county  boundaries  as  nearly 
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correct,  ae  possible.  "With  a  few  exceptions,  the  railroads  are 
from  the  actaal  aurveys.*  Aside  from  its  Geology,  the  Map,  so 
far  as  it  goes,  is  the  best  geographical  map  of  Tennessee  yet 
published. 

The  section  in  the  right-hand  lower  corner,  is  intended  to 
illustrate  the  topography  aDd  the  geology  of  the  East  Tennes- 
see Valley,  along  the  line  M — N.  It  will  correct  the  distorted 
dip  of  strata  in  the  right-hand  end  of  the   principal  section. 

With  reference  to  the  Map  as  an  Agricultural  one,  sea 
page  625, 

The  engraver  has,  as  a  general  thing,  done  his  worli  well, 
A  few  omissions  were  observed,  aft«r  it  was  too  late  to  supply 
them.  The  names  Anderson  and  Clinton,  are  wanting  in  An- 
derson County,  though  the  boundaries  o!'  the  county  are  given. 
Maryville,  in  Blount  County,  is  also  missing.  These  names,  if 
desirable,  can  be  supplied  by  those  into  whose  hands  copies  of 
the  Map  may  fall. 


EOCKWOOD  FURNACE  IN  ROANE  COUNTY. 
Since  the  last  pagesof  this  book  wore  printed,  1  have  received 
reliable  information  as  to  the  furnace  above  mentioned.  It  ap- 
pears that  Roane  County  is  but  little  behind  Greene,  (§  1198.) 
Within  fourteen  months,  the  Rockwood  Furnace,  with  all  of  its 
appurtenances,  including  a  village  of  500  inhabitants,  has 
sprung  up  like  magic,  and  ia  now  in  successful  operation.  The 
site  of  the  furnace  is  near  the  baas  of  Walden's  Ridge,  and 
about  four  miles  from  Kimbrough's  Landing,  on  the  Tennessee 
River.  The  ore  used  is  the  dyestone,  which  is  obtained  from 
beds  in  the  Mountain  Dyestone  Range,  mentioned  on  page  306. 
It  is  an  interesting  fact,  that  this  is  the  first  furnace  which  has 
made  use  of  raw  coal  in  the  manuf  cture  of  iron.  The  coal  is 
obtained  from  the  crest  of  Walden's  Ridge,  and  is  conveyed 
directly  to  the  furnace,  by  a  small  railroad.  Hot-blast  is 
used,  with  steam  as  motive  power.  The  production  of  the  fur- 
nace, latterly,  has  been  84  tons  of  pig  metal  per  week.     This 
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VI  PREPAOB, 

extensive  establishmGnt  has  been  constructed  and  put  in  opera- 
tion at  a  cost  of  8150,000,  by  the  "Roane  Iron  Company," 
nnder  the  efficient  superintendence  and  managonient  of  Gen. 
John  T.  Wilder. 

Before  eioeing  this  preface,  I  must  acknowledge  my  obliga- 
tions to  Leven  8,  Groodrich,  formerly  of  ^tna  Furnace,  but 
now  of  Hurricane  Mills,  (P.  0., "Waver ly,)  Humphreys  County. 
Mr.  G-oodrichis  one  of  our  best  informed  practical  iron-mas- 
ters, and  a  gentleman  of  aeientific  attainments.  I  am  much 
indebted  to  him  for  asaietance  in  researches  made  in  Hickman 
County. 
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PART  FIRST. 


I'ilYSICAL  GEOGKAPHY  OF  TENNESSEE; 


INTBODtrOTOBY. 


1.  Before  considering  tte  geological  structure  and  formations  of  Tennes- 
see, it  becomes  necessary  to  present  a  preliminary  view  of  its  physical  geo- 
graphy. The  coniguration  o^the  surface  of  the  State  is  intimately  con- 
nected withita  rocky,  or  internal  structore;  it  is,  indeed,  but  the  expression 
of  this  rocky  structure,  as  found  sculptured  in  valleys,  plateaus,  and  ridges, 
by  running  water  and  by  atmospheric  ageacLas.  The  one  becomes  an  im- 
portant guide  to  the  other.  This  will  be  made  apparent  many  times  in  the 
course  of  the  Report. 

•i-ttention  is  therefore  directed,  at  the  first,  to  the  form,  relief,  general 
relations,  natural  diviaioos,  and  climatic  features  of  the  surface. 


CHAPTER  I. 

TEE  STATE  IN  GENERAL. 

BOUNDARIES,  ¥0KM,  OEMERAL  6TIKPACE---0BNERAL  QHOQKAPHICAL  RELA- 
TIONS: THE  TBBSaSSEE  AND  SEW  HIVEB  SIOPB — THB  APPALACHIAN 
REQIOM — VAKIETT  ASD  CLASSIFICATION  OE  NATUBAL  FEATUBES^THE 
GREAT  NATUBAL  BITISIOMS  OF  THB  STATE CLIMATE. 

2.  Boundaries,  Form,  and  General  Surface. — The  State  of 
Tennessee  includes  an  area,  that  extends,  in  a  belt-like  form, 
from  the  Mississippi  Eiver  directly  eastward  to  one  of  the  great 
ranges  of  tlie  Alleghany,  or  Appalachian  Monntains.      The 
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a  PHYSICAL   GEOaEAPHY. 

high  ci'est  of  this  range*  is,  for  the  most  part, 
bOTindaiy. 

The  Southern  boundary  of  the  State  coincides  mainly  with 
the  parallel  of  latitude  35°  north;  its  northern  limit  is  a  broken 
line  lying  between  the  parallels  36°  29'  and  36°  41'.  While  the 
mean  breadth  of  the  State  is  but  little  over  109  miles,  its  mean 
lengtli  is  about  385.  In  general  outline,  it  has  approximately 
the  figure  of  a  long  rhomboid,  and  comprises  an  area  of  aboat 
42000  square  miles. 

3.  The  general  surface  of  the  State,  throwing  out  of  view,  for 
the  time,  some  of  the  local  geographical  features, — the  moun- 
tain ranges  of  the  eastern  portion,  and  the  basins  and  valleys 
of  the  western, — coincides  nearly  with  a  great  horizontal  plane, 
having  an  elevation  of  about  900  feet  above  the  sea.  The  sur- 
face, however,  is  to  some  extent  a  warped  one,  coinciding,  at 
numerous  points,  with  this  plane,  but  at  others,  cither  rising 
above  or  sinking  below  it. 

The  upper  or  northeastern  part  of  the  great  Valley  of  Bast 
Tennessee,  for  example,  is,  in  general,*  few  hundred  feet  above, 
while  its  central  and  southern  part  at  first  eoineidea,  and  then 
very  gradually  falls  below  this  plane.  The  highlands  of  Middle 
Tennessee,  in  some  counties,  as  in  Lawrence  and  Wayne,  pre- 
sent a  flat  surface  100  feet  higher,  while  in  Montgomery  and 
adjoining  counties,  the  corresponding  highlands  are  consider- 
ably lower.  The  ridge  in  West  Tennessee,  dividing  the  waters 
of  the  Tennessee  and  Mississippi  Eivers,  mast,  at  some  points, 
be  nearly,  if  not  quite,  as  high.  West  of  this  ridge,  however, 
the  general  surface  sloping  olF  towards  the  Mississippi,  falls 
considerably  below  the  assumed  plane,  and  may  be  regarded  as 
terminating,  at  an  average  elevation  not  far  from  400  feet,  along 
the  edge  of  the  bluff-escarpment  whiuh  faces  the  alluvial  "bot- 
tom" of  the  great  river .f 

Upon  the  surface,  as  described,  rest  the  mountains  of  the 
State,  the  most  important  of  which  are  the  Cumberland  Moun- 
tain, or  Table-land,  and  the  great  Unaka  Chain ;  cut  out  of  it, 
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and  below  it,  aro  the  great  Basin  in  Middle  Tennessee  and  the 
river  valleys  of  this  and  the  Western  Division. 

4.  The  entire  State,  with  the  osception  of  a  vory  small  area 
in  the  southeastern  part  adjacent  to  the  Georgia  line,*  is  drain- 
ed by  tributaries  of  the  Ohio  and  Mississippi  rivers,  the  most 
important  of  which  are  the  Tennessee,  the  Cnmberland,  the 
Hatchee,  and  the  Forked  Deer.  Eeferred  to  the  beds  of  the 
principal  rivei-s,  the  surface  of  the  State  is  a  long  slope,  which, 
(as  characterized  by  the  elevation  of  low  water  at  the  following 
points,  namely :  the  State  line  on  the  Freneb,  Broad,  Knoxville, 
Nashville,  and  the  Mississippi,  at  Fulton,)  commences  with  an 
elevation  of  1264  feet,  and  terminates  with  an  elevation  of  about 
200,  Its  fall  is,  therefore,  in  some  degree,  more  than  1000  feet. 
About  two-fifths  of  this  ie  made  on  reaching  Enoxvilie;  four- 
fifths  at  Nashville,  leaving  but  one-fifth  for  thS  remaining  dis- 
tance. The  slope,  therefore,  descends  less  and  less  rapidly  as  we 
go  westward.  Along  the  northern  boundary  of  the  State  the 
fall  of  this  slope  is  greater  than  1000  feet;  along  the  southern 
boundary  considerably  less. 

The  view,  however,  before  taken,  of  the  general  surface,  in 
which  it  was  referred  to  a  horizontal  plane  900  feet  above  the 
sea,  is  to  be  preferred,  as  it  will  best  assist  in  making  clear  the 
physical  features  and  geological  structure  of  the  State.  In 
this,  tho  high  characteristic  flat  lands  of  Middle  and  West 
Tennessee  are  not  lost  sight  of.  The  river-valleys  of  these 
divisions,  moreover,  aro  not,  in  general,  characteristic  of  the 
face  of  the  country;  in  tho  Talloy  of  Bast  Tennessee  they 
are  highly  so,  but  there  they  conform  sufficiently  well  to  the 
plane. 

5.  General  G-eographical  Relations. — Extending  our  view 
beyond  the  limits  of  the  State,  the  general  surface  of  Ten- 
nessee is  but  a  part,  although  a  large  part,  of  a  longer  belt 
of  surface  generally  sloping,  which  commencing  along  the 
crest  of  the  Blue  Ridge  in  North  Carolina,  terminates  with 
tho  immediate  Talloy,  or  "  Bottoms,"  of  the  Mississippi. 

6.  This  is  maiie  apparent  hy  regardiag  the  valleys  of  the  smaller  rivers, 
namely,  the   Watauga,  NolichucEy,  French    Brond,  Big   Pigeon,  Little 
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Tennessee,  Hiwassee,  and  Ocoee,  which,  flowing  from  tie  southeast,  empty 
inio  the  Holston  and  the  Tennessee.  These  rivers  rise  upon  the  north- 
western aide  of  the  Blue  Kidge,  aud  flow,  ia  a  northwesterly  direction,  into 
the  State  of  Tennessee,  passing,  without  material  deflection,  the  Uncka 
Chain,  {  g  2,  note. )  in  deep  and  grand  raountain-euts. 

The  two  great  ranges  just  raentioned  are,  in  general,  nearly  parallel, 
the  space  between  them  being  occupied  by  deep  valleys  and  more  or  leas 
isolated  clusters  or  groups  of  mountains.  It  ia  a  Temarkable  fact,  that  the 
Unaka  Chain,  although  more  masaive  than  the  other — the  Blue  Ridge — 
is  intersected,  and  so  directly,  by  all  the  streams  enumerated  above.  It 
thus  loses  its  importance  as  the  summit  of  a  great  water  ahed. 

7.  With  these  facte  before  us,  it  is  plain  that  the  general 
surface  of  the  entire  region,  estendiug  from  the  crest  of  the 
Blue  Eidge  through  the  western  part  of  North  Carolina  and 
through  Tennessee,  a  distance  of  about  430  miles,  may  be 
viewed  as  one.  Starting  with  this  crest,  at  a  mean  elevation 
of  about  4500  feet  above  the  sea,  the  general  surface,  or 
slope,  falls  rapidly  to  the  foot  of  the  Blue  Eidge,  reaching 
the  valleys  of  the  rivers  in  North  Carolina  at  a  level  of  from 
2000  to  2500  feet;  then,  coincident  with  these  mountain- 
hemmed  valleys,  it  extends  westward,  falls  with  the  rapids  of 
the  Unaka  passeB,  and  finally  becomes  the  floor  of  the  Valley 
of  East  Tennessee,  where  it  has  a  mean  eievatioD  of  900  feet. 
From  this  valley  on,  it  is  the  general  surface  of  Tennessee,  as 
already  described ;  or  it  may  be  regarded  as  coinciding  with 
the  slope  of  the  river-beds.  (§§  3  &  4.)  To  low  water  of  the 
Mississippi,  the  entire  fall  is  about  4300  feet. 

Upon  this  general  surface  rests,  not  only  the  Cumberland 
Table-land,  but  the  whole  of  the  Unaka  Chain,  and  the  groups 
of  mountains  between  the  latter  and  the  Blue  Ridge,  of  which 
the  most  prominent  is  the  pre-eminently  high-peaked  group 
of  the  Black  Mountain. 

8,  The  view  just  taken  exhibits  important  relations  sus- 
tained by  the  surface  of  Tennessee  to  that  of  the  western  part 
of  North  Carolina.  But  a  still  more  extended  and  instructive 
view  of  the  geographical  relations  of  the  State  may  be  pre- 
sented. 

The  Tennessee  and  Nevs  River  Shpe. — The  great  and  long 
slope,  which  reaches  from  the  southwestern  part  of  New 
York  through  the  western  parts  of  Pennsylvania  and  Virginia, 
tlie  whole  of  Kentucky  and  Tennessee,  and  parts  of  other  States, 
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to  the  Gulf,  and  which,  facing  the  northwest,  pours  its  waters 
into  the  Ohio  and  Mississippi  Eivers,  is  divided  transversely 
into  three  natural  sections,  or  minor  slopes.  To  the  central  and 
largest  one  of  these  our  attention  is  here  directed.  This  is  a 
well  defined  area.  Its  southeastern  limit  is  the  high  crest  of 
that  portion  of  the  Blue  Ridge  which  lies  in  North  Carolina  and 
in  the  southern  part  of  Virginia.  From  this  crest  it  descends, 
in  a  northwesterly  direction,  to  the  connected  parts  of  the  Ohio 
and  Mississippi  Rivers  between  Cincinnati  and  Memphis.  The 
line  between  these  cities,  as  traced  by  the  rivers,  is  the  north- 
western boundary  and  foot  of  the  slope.  It  includes  within  its 
limits,  on  the  northoaat,  the  valleys  of  the  Urcait  Kanawha  and 
of  New  Eiver,  (which  rivers,  by  the  way,  may  be  regarded  as 
one,)  and,  on  the  southwest,  those  of  the  Hiwassee,  the  Tennes- 
see, the  Hatchee,  and  the  "Wolf.  To  the  entire  aeetion  I  have 
given  the  name  at  the  head  of  this  paragraph. 

9.  The  general  direction  in  which  the  rivers  flow,  in  other 
words,  the  general  direction  of  drainage  within  this  section,  un- 
like that  of  those  which  adjoin  it  on  the  northeast  and  south- 
west, respectively,  is  to  the  northwest.*  This  is  seen  in  the 
conuected  courses  of  New  Biver,  of  the  Great  Eanawha,  and 
even  of  the  Ohio,  from  the  mouth  of  the  Kanawha  to  Cincin- 
nati ;  it  is  seen,  too,  in  the  rivers  of  Kentucky,  of  Middle  aod 
West  Tennessee,  ae  well  as  in  those  which  flow  out  of  North 
Carolina  into  Tennessee. 

To  this  northwesteijy  drainage,  the  upper  part  of  New  Eiver, 
the  portion  of  the  Tennessee  east  of  the  Cumberland  Table- 
land, and  its  Tirgioia  tributaries,  as  well  as  a  portion  of  the 
Cumberland  Rivor  above  Nashville,  constitute  apparent  excep- 
tions; these,  however,  aa  will  be  seen  further  on,  may  be  con- 
sistently explained. 

10.  It  is  to  be  noted  that  the  mountains  in  the  western  part 
of  North  Carolina  present  the  culminating  points,  and  the 
greatest  masses  of  all  the  Appalachian  Ridges.  It  is  from  this 
high  belt — the  Blue  Ridge  presenting  the  dividing  line — that 
the  Ohio  and  Atlantic  waters  flow  away,  the  former  to  the 
northwest  and  tho  latter  to  the  southeast;  in  these  respective 
directions  the  rivers  find  their  shortest  and  most  rapid  descent. 

f  It  is,  in  tact,  in  this  respect,  unlike  eny  other  large  aeotioQ  east  of  the  Miesisaippi 
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The  fall  from  the  summit  of  the  Blue  Eidgc,  in  a  westerly  direc- 
tion, to  the  Mississippi — a  distanee  of  ahont  430  miles, — is  as  we 
have  seen,  (§  7)  approximately  4300  feet.  To  the  Ohio,  in  the 
normal  northwesterly  direction  of  the  slope,  nearly  the  same  fall 
is  made  in  a  distance  lesa  by,  at  least,  100  miles.  These  facts 
account  for  the  unusual  northwesterly  tendency  of  drainage 
within  the  area  under  consideration. 

11.  This  slope  must  not,  however,  except  in  a  general  sense, 
he  regarded  as  continuous  and  unbroken — as  having  a  uni- 
formly descending  surface.  It  is  furrowed  by  valleys  and 
ridges,  or  other  elevated  ranges,  which  run  mostly  from  the 
northeast  to  the  southwest,  transversely  to  the  direction  of  gen- 
eral drainage,  but  parallel  to  the  Blue  Eidge,  to  each  other,  and 
to  the  foot  of  the  slope  on  the  northwest.  This  is  especially 
true  of  the  soatheastern,  or  upper  part  of  the  slope ;  here  the 
valleys  and  ridges  are  very  prominent,  and  well  marked  in 
direction;  such  are  the  Unaka  Chain,  the  great  Valley  of  Vir- 
ginia and  East  Tennessee,  with  all  its  subordinate  valleys  and 
ridges,  and  the  Cumberland  Table-Jand,  In  the  northwestern 
or  lower  part,  they  are  far  less  prominent,  yet  even  here  they, 
or  rather  the  general  surface -features,  show  a  tendency  to  run 
in  parallel  belts  to  the  northeast  or  southwest. 

12.  These  local  features,  it  is  plain,  must  interfere  more  or 
less,  with  direct  drainage.  The  long,  straight  ridges,  running 
horizontally  along  the  face  of  the  slope,  intercept  the  stream ; 
which,  therefore,  must  either  break  through, in  deep  japs,  or 
else,  turned  aside  at  right  angles  to  their  normal  courses,  must 
run  in  the  valleys,  to  the  northeast  or  southwest,  until  they  find 
a  passage  through  which  they  can  escape.  The  one  they  do, 
perhaps,  as  frequently  as  the  other.  This  will  serve  to  explain 
the  apparent  exception  before  referred  to.     ( |  9.  ) 

13.  Of  all  the  elevated  ranges,  the  Cumberland  Table-land  is 
the  most  effectual  barrier  in  the  way  of  general  drainage.  By 
it  the  Tennessee  Eiver  is  deflected  to  the  southwest,  and  is 
made  to  run  many  miles  before  being  permitted  to  pass  and 
flow  on  in  its  northwesterly  course.  The  range  permits  the  pas- 
sage of  New  Eiver,  in  Virginia,  but  at  no  other  point,  between 
its  intersections  with  this  and  the  Tennessee,  does  it  present  a 
complete  water-gap. 

14.  The  Valley  of  Virginia  and  East  Tennessee,  as  we  shall 
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',  is  part  of  a  great  and  complex  trough,  which  ex- 
tends each  way  beyond  the  limita  of  the  slope.  It  is  compara- 
tively deep,  and  almost  causes  New  Kiver,  on  the  one  hand,  to 
flow  into  the  streams,  which  empty  into  the  Atlantic,  and  the 
Tennessee,  on  the  other,  to  flow  into  those  which  empty  into  the 
Gulf.  The  portion  of  the  Valley  between  these  rivers  is  divided 
into  two  very  unequal  subordinate  slopes.  The  region  dividing 
the  waters  of  the  two  rivers  is  an  elevated  water-shed,  the  crest 
of  which,  on  the  Virginia  and  Bast  Tennessee  Bailroad,  is  2594 
feet  above  the  level  of  the  sea.  The  New  River,  or  northeast- 
ern side,  is  short,  while  the  Tennessee,  or  southwestern  side,  is 
very  long.  On  botli  sides,  the  ridges  of  the  Valley  deflect  the 
tributaries  to  the  northeast  and  southwest  respectively.  This 
is  seen,  on  a  great  scale,  in  the  long  Virginia  tribotarica  of  the 


15.  The  great  TJnaka  Chain  is  remarkable,  as  before  stated, 
(§  6,)  for  not  deflecting  the  North  Carolina  tributaries  of  the 
Tennessee.  It  does,  however,  throw  the  upper  part  of  New 
Eiver  many  miles  to  the  northeast. 

It  may  be  added  here,  finally,  that  the  Cumberland  River 
above  Nashville,  is  deflected  to  the  southwest  by  a  range  of 
highlands,  which,  in  general  is  parallel,  and  bears  certain  rela- 
tions, to  the  better  marked  ranges  just  mentioned. 

16.  Snch  is  the  slope  of  which  Tennessee  is  a  part,  and 
which,  with  its  ridges  and  valleys  trending  to  the  northeast 
and  southwest,  and  differing  much  in  their  geological  charac- 
ter, as  well  as  in  their  surface  features,  the  State  traveraes. 
The  bolt  or  surface  already  mentioned,  (§  5,)  extending  from 
the  Blue  Eidge  through  Tennessee  to  the  Mississippi,  is  a 
complete  cross-section  of  this  slope.  Of  this  belt  Tennessee 
is,  by  far,  the  larger  part,  and,  owing  to  the  direct  easterly 
and  westerly  course  of  the  State,  the  slope  is  travereed  ob- 
liquely, making  the  cross-section  an  oblique  one.  Hence  re- 
sults the  general  obliquity  of  the  State,  with  reference  to 
natural  features,  which  is  so  conspicuous  upon  maps  of  its 
surface. 

17.  The  reference  of  the  State  to  the  area  just  considered 
enables  us  to  understand  much  better  than  before  its  drainage 
and  many  of  its  surface-features.  The  question,  however, 
arises,  AVhonce  come  these  belts,  the  long  straight  valleys,  the 
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direct  ridges  and  moontain  ranges  which  stretch  ao  independ- 
ently across  and  beyond  the  more  easterly  parts  of  the  State 
and  of  the  slope?  They  must  eustaiu  important  relations  to 
some  other  natural  geographical  area  or  system.  This  leads 
me  to  notice  briefly  the  following  remarkable  region  or  belt: 

18.  The  Appalachian  Region. — Upon  examining  any  good 
map  of  the  country  between  the  Gulf  of  Mexico  and  the  Hud- 
son Eiver,  we  will  see  a  long  continuous  area  or  belt,  from  50 
to  100  miles  in  width,  traversing,  the  eastern  part  of  Pennsyl- 
vania, Maryland,  Middle  Virginia,  Bast  Tennessee,  and  the 
western  part  of  North  Carolina,  remarkable  for  its  long,  paral- 
lel, straight,  or  gracefully  curving  mountains,  ridges,  and  val- 
leys. The  general  trend  of  this  belt  and  its  ridges  is  northeast 
and  southwest;  its  rivers,  too,  and  especially  the  smaller  tribu- 
taries, generally  conform  to  the  same  direction.  This  is  a  well 
developed  portion  of  the  Appalachian, _or  Alleghany  region. 
The  entire  region,  however,  extends  much  beyond  the  area 
designated.  It  is  in  fact,  a  long,  great  helt,  stretching  for  more 
than  1200  miles,  from  Gaspe,  in  Canada,  through  Vermont, 
the  western  part  of  Massachusetts,  the  eastern  part  of  New 
York  and  the  States  mentioned,  to  Georgia  and  Alabama. 
This  great  belt  throughout,  is  noted  for  its  peculiar  topography, 
its  beautiful  scenery,  and  its  geological  structure.  The  paral- 
lelism of  its  numerous  valleys  and  ridges,  and  the  remarkable 
and  singular  uniformity  they  preserve  for  long  distances,  both 
in  direction  and  outline,  are  its  most  striking  topographical 
features. 

"  While  varying  little  in  lioight,  the  ridges  pursue  a  remarkably  straight 
course,  Bometimea  hardly  diverging  from  a  straight  line  for  a  distance  of 
fifty  or  sixty  miles;  and  one  ridge  succeeding  latterly  beyond  another— 
all  continuing  the  same  general  course  in  parallel  lines,  like  the  successive 
waves  of  the  sea.  As  one  eurvee  round  in  a  ne-ro  direction,  all  curve 
with  it.  Thus  the  talleys  between  the  ridges  preserve  a  uniform  width, 
and  are  as  romarkahle  for  their  parallelism  as  are  the  hills  which  bound 

19.  Many  of  the  ridges  of  this  region  are  well  known  moun- 
tains; the  mountains  of  western  New  York,  the  Alleghanies, 
the  Blue  Eidge  of  Virginia  and  North  Carolina,  Clinch  Moun- 
tain, the  Unaka   Chain  of  the  latter  State  and  Tennessee,  the 

"  New  American  Cyclopedia,  Art.,  Appalaehian  Mountains 


joyGoogle 


TEE   STATE   IN   GENERAL.  9 

eaeterri  part  of  the  Cumberland  Table  land,  "Walden's  Eidge, 
Lookout,  and  the  mountains  of  Greorgia  and  Alabama,  are  ex- 
amples. The  valleys,  which  are  often  exceedingly  boautifal, 
rich,  and  populous,  have  all  special  names ;  it  would  lead  mo, 
however,  too  far  away  to  attempt  to  enumerate  and  describe 
here  even  themost  important.  The  great  valley  of  East  Tennes- 
see, with  all  its  minor  valleys  and  ridges,  belongs  to  this  region. 

20.  At  its  extreme  ends  the  distinctive  features  of  the  Appa- 
lachian Region  aro  gradually  lost;  in  Alabama  its  rocks  sink 
and  disappear  beneath  beds  of  later  formations. 

Passing  across  its  northwestern  border,  the  ridges  and  val- 
leys become  less  and  less-characteristic,  losing  their  parallel- 
ism and  their  prominence,  until,  aa  Appalachian  features,  they 
ftre  lost  before  reaching  the  great  plains  which  lie  to  the  north- 
west.* 

21.  The  great  belt  just  eonaidered  intersects,  or  rather  sup- 
plies, the  elevated  and  mountainous  southeastern  half  of  the 
slope  to  which  Tennessee  belongs.  From  it,  come,  therefore, 
the  parallel  ridges  and  valleys  which  make  up  the  eastern 
part  of  the  State ;  in  other  words,  these  are  Appalachian 
features.  A  glance  at  the  map  accompanying  this  Report 
will  show  to  some  extent,  their  peculiar  character. 

22.  It  may  be  remarked  finally,  that  Tennessee,  especially 
its  eastern  portion,  might  be  studied  topographically  from 
two  points  of  view.  If,  in  the  flrst  place,  we  take  its  river- 
system,  or,  in  other  words,  its  drainage,  as  the  basis  of  surface- 
features,  then  we  will  be  led  to  the  northwest,  {with,  however, 
one  great  offset,)  down  the  face  of  the  slope  as  described;  but^ 
in  the  second  place,  if  we  make  all-important  the  elevated 
belts  and  valleys,  then,  losing  sight  of  the  slope,  wo  will  be 
borne  off  at  right-angles  to  the  former  direction,  either  to  the 
southwest  into  Georgia  and  Alabama,  or  far  to  the  northeast, 
through  the  Appalachian  troughs.  The  correct  understanding 
of  the  topography,  however,  will  depend  upon  a  proper  combi- 
nation of  the  two  views. 

•A  low  and  brosd  "flSiB  of  elevation"  (or  bending  up  of  the  rooky  ettata.)  which  runa 
through  the  centrslpart  of  Tennoasee  and  Kentuckj,  and  theweatera  psrt  of  Ohio,  maj 
be  regarded  Ea  sn  outlying  Appalachian  feature.  Along  its  course  lie  flat  highlands, 
and.  Bhece  grefltly  denuded,  baaina — the  latter  bounded  by  esearpmenla  of  highlsnda, 
all  of  which,  with  the  aii9  itself,  Und  to  nm  in  a  northaaslerly  and  aonthweslerly  di- 
reotion.      (See  pi.) 
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23.  Variety  and  Classification  of  Natural  Features. — Owing, 
fpr  the  most  part,  to  the  extent  and  varied  nature  of  the  coun- 
try traversed  by  the  State,  one  of  its  most  prominent  ebiu'ac- 
terisfica,  with  reference  to  natural  features,  is  great  variety. 
This  is  seen  not  only  in  the  numerous  divisions  of  its  surface, 
but  also  in  its  geological  formation  and  structure,  as  well  as  in 
its  climatic  and  agrienltural  features.  The  number  and  diver- 
sity of  its  rocks,  minerals  and  soils,  arc  certainly  not  a  little 
remarkable.  Nearly  all  the  important  physical  and  geological 
features  of  the  States  around  it  are  represented  more  or  less — 
brought  together  as  if  by  way  of  contrast — within  its  borders. 
Tennessee  has,  for  example,  on  the  one  baud,  some  of  the  great- 
est ridges  of  the  Appalachians,  with  their  '■  bald  "  summits  and 
ancient  rocks;  on  the  other,  the  low  lands  and  cypress  swamps 
and  alluvial  beds  of  the  Mississippi ;  it  has,  also,  well  repre- 
sented the  singular  parallel  valleys  and  ridges  of  Middle  Vir- 
ginia ;  tho  high  lands,  the  "  barrens,"  and  the  rich  limestone 
lands  of  Kentucky ;  tho  orange-colored  sand  hills,  the  creta- 
ceous beds  and  cotton  soils  of  North  Mississippi.  In  climate, 
especially  during  the  summer  months,  there  aro  the  same 
variety  and  contrast.  The  valley  lands  of  upper  East  Tennes- 
see have  the  summer  of  New  Jeraey  and  of  Ohio ;  the  low  lands 
of  Middle  Tennessee,  east  of  Nashville,  that  of  the  northern  part 
of  Georgia ;  while  West  Tennessee  is  warmed  by  the  summer 
of  the  central  parts  of  Georgia  and  South  Carolina.  And  fur- 
ther to  heighten  the  contrast,  there  ia  an  extended  line  of  high 
pointe  just  within  the  southeastern  border  of  the  State,  which 
have  the  cool  breezes,  without  the  extremes,  of  a  Canadian 
summer,  and  which,  to  some  extent,  are  clothed  with  a  Cana- 
dian flora. 

24.  The  varied  natnral  features,  formations,  and  products  of 
the  State,  such  at  least  as  will  be  treated  of  in  this  Ecport,  may 
be  grouped  into  four  distinct  classes,  constituting  as  many  gen- 
eral subjects,  as  follows : 

(1.)  The  Leabiso  GaooRAPHiCAt  Featttbus,  or  the  prominent  natural 
divisions  of  the  surface,  such  aa  great  salleys,  plateaus,  and  leading  moun- 
tain ranges,  with  their  external  charaotoriBtiCB,  including  climate. 

(2.)  The  Rocks,  or  Geological  Formations,  including  the  jnternal 
structure  of  the  SUte, 

(3.)  The  Misebals  asd  Minekai.  Eesources. 

{4.)  The  Soils  abp  Aqeicultubal  Pbaturbs. 
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The  first  of  these,  pertain  to  this  Part  of  the  Report.  The 
others  ■will  be  the  subjects,  respectively,  of  three  succeeding 
Parts. 

25,  Leading  Geographical  Features,  or  the  Great  Natural 
Divisions  of  Tennessee.  The  State  is  divided  into  eight  well 
defined  natural  divisions.  Theso,  though  prominent  and  well 
marked,  are  not,  I  may  add  here,  sufficiently  known  or  appre- 
ciated as  distinctive  features.  A  knowledge  of  them  is  im- 
portant in  many  ways.  They  have  relations  to  the  civil  and 
political  history  of  the  State,  aside  from  its  geology,  miner- 
alogy, and  agriculture,  which  make  them  well  worthy  of  notice 
and  study.  Their  special  sanitary  relations,  too,  arc  of  great 
interest,  for  which  reason  they  deserve  the  attention  of  medical 
men. 

Several  of  these  divisions  have  been  already  incidentally  men- 
tioned. They  are  all  enumerated  in  the  table  below.  In  the 
next  two  chapters  they  will  be  described  in  some  detail.  The 
first  forms  the  eastern  border  of  the  State;  the  others  occur 
successively  as  we  go  westward.* 

(1.)  The  Unaka  Chain. — This  name  has  been  given  to  the 
great  range  of  mountains  that  lies  along  the  boundary  line  be- 
tween Tennessee  and  Uorth  Carolina.     {§  2,  note.) 

(2.)  The  Valley  of  Hast  Tennessee. — This  division  runs  obli- 
quely through  the  State,  and  constitutes  one  of  its  most  populous 
and  beautiful  portions.  It  is  bounded  on  the  southeast  by  the 
TJnaka  Chain,  and  on  the  west,  or  northwest,  by  the  eastern 
escarpment  of  the  succeeding  division. 

(3.)  Tlie  Cumberland  Table-land. — The  natural  division  thus 
named  is  usually  known  as  the  "  Cumberland  Mountain." 
It  should  be  called  the  Table-land.  It  has  a  broad  and  gener- 
ally level  top,  and  stands  in  well  defined  and  bold  relief  above 
the  low  lands  on  each  side. 

(4.)  The  Highlands,  or  Highland  Rim,  of  Middle  Tennessee. — 
The  flat  highlands  of  Middle  Tennessee  form  an  extensive  and 
complete  Rim,  which  encircles,  terrace-like,  a  Basin  of  rich 
lowlands  in  the  very  centre  of  the  State.  The  Rim  lies  nest 
telow,  and  west  of,  the  Cumberland  Table-land,  and  terminates 

«  These  divisions  ars  also  indi'jflt^d  upon  the  map  of  the  State  aaoompajiying  this 
Keport,    This,  and  the  general  section  upon  the  same  sheet,  shoald  b 
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more  than  a  hundred  miles  westward  in  the  counties  of  Hardin, 
"Wayne,  Perry,  Humphreys,  and  Stewart,  breaking  off  in  tho 
high  fringing  ridges  that  bound  the  Valley  of  the  Tennessee 
Eiver  on  the  east. 

(5.)  The  Central  Basin. — The  Basin  of  rich  lowlanda  men- 
tioned above,  encircled  by  the  Eim,  constitutes  this  division. 
It  is  the  central  part  of  Tennessee,  furnishes  the  site  for 
its  capital,  and  is  truly  designated  the  garden-spot  of  the 
State. 

(6.)  The  Western  Valley  of  the  Tennessee  Eiver,  or  the  West- 
ern Valley. — This  is  the  narrow,  broken  Valley  of  the  Tennes- 
see Eiver  in  the  western  part  of  the  State.  It  is  bounded,  on 
both  sides,  by  high  dividing  ridges,  whose  spurs  frequently  run 
in  close  to  the  river. 

(7.)  The  Plateau,  or  Slope,  of  West  Tennessee. — This  division 
includes  the  entire  area  between  the  dividing  ridge  w^est  of  the 
Tennessee  Eiver,  and  the  low  "  Bottoms"  of  the  Mississippi. 
It  slopes  towards  the  latter  river,  and  terminates  in  a  line  of 
"Bluffs,"  or  an  escarpment,  overlooking  the  bottoms. 

(8.)  The  Mississippi  Bottoms,  or  Bottom. — This,  the  last  divi- 
sion, is  a  well  marked  feature.  It  embraces  the  Tennessee  por- 
tion of  the  great  alluvial  and  low  plain  through  which  the  Mis- 
sissippi flows. 

26.  Climate. — The  learned  Humboldt,  in  his  Cosmos,  says;* 

"  The  espreBsion  elimate,  taken  in  its  most  general  sen^e,  aignifles  all  those 
BtBles  and  changes  of  the  atmosphere  which  sensibly  affect  our  organs  :  tem- 
perature, humidity,  variation  of  barometric  pressure,  a  calm  state  of  tlie  air 
or  the  effeets  of  different  winds,  the  amount  of  electric  tension,  tho  purity 
of  the  atmosphere  or  its  admixture  with  more  or  leas  deleterious  exhalationi, 
and  lastly,  the  degree  of  habitual  transparency  of  the  air  and  serenity  of 
the  sky,  which  has  aa  important  influence  not  only  on  the  organic  develop- 
ments of  plants  and  ripening  of  fruits,  but  also  on  the  feelings  and  the  whole 
mental  disposition  of  man.'' 

From  this  definition,  it  is  seen,  that  to  determine  the  climate 
of  any  region  satisfactorily,  in  all  its  relations,  is  no  small  task. 
In  fact,  it  can  only  be  done  after  daily  and  varied  observations, 
(bearing  upon  all  the  different  features  of  climate,)  have  been 
made,  at  a  number  of  characteristic  points,  for  a  long  series  of 
years. 

*  Col.  Sabine'B  Translstion,  vol.  i.,  p.  312. 
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27.  Snch  extended  observations  arc  far  from  having  been 
made  in  Tennessee.  Enough  has  been  done,  however,  to  en- 
able us  to  know,  with  a  near  approach  to  truth,  the  general 
features,  and,  to  some  extent,  the  local  peculiarities  of  the  cli- 
mate of  the  State.  At  about  a  dozen  points  reliable  obser- 
vations, extending  through  periods  respectively,  of  from  a  few 
months  to  ten  years,  have  been  made,  for  which  we  are  in- 
debted to  the  intelligence  and  industry  of  a  number  of  private 
citizens,  to  the  well  directed  efforts  of  the  Smithsonian  Insti- 
tution, and  to  the  oflcers  of  the  Navy  Yard  formerly  at  Mem-  . 
phis,*  The  facts  thus  accumulated  are,  as  far  as  they  go,  very 
valuable,  and,  for  present  purposes,  may  be  regarded  as  giving 
good  approximations,  which,  in  connection  with  what  has  been 
done  in  the  States  around,  will  furnish  much  information  in  re- 
gard to  the  climate  of  Tennessee. 

28,  It  is  bj  no  meaas  proposed  to  eater  fully  into  this  subject,  but  fiim- 
ply  to  notice  briefly,  the  leading  features  of  climate,  or  those  most  common- 
Ij  recogniEfid,  such  m  the  averages  and  extremes  of  temperature,  the  length 
of  period  between  frosts,  the  quantity  and  distribution  of  ruin,  and  thechar- 
aoter  of  the  winds. 

What  may  be  said  ia  this  place  will  have  reference  to  the  State  in  gen- 
eral, wilh  the  exception  of  two  of  its  natural  divisions— the  Unaka  Chain 
of  mountains  and  the  Cumberland  Table-land.  These,  owing  to  their  ele- 
vation, have  marked  peculiarities  of  cliraaie  that  require  for  them  special 
notices.  Some  of  the  other  great  divisions,  too,  although,  in  this  general 
view  brought  together,  iiave,  to  a  greater  or  less  extent,  peculiarities  that 
will  be  spoken  of  when  the  divisions  come  to  be  considered  separately. 

29.  The  climate  with  which  Tennessee  is  favored,  is  midway 
r  between  that  of  a  temperate  and  that  of  a  tropical 
r  rather,  it  combines  the  milder  features  of  the  two. 


in  charactei 
region ;  or 


.  vLlle ;  Prof.  A.  P. 


BseUmi 
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he  means  and  general  results  of  which  ace,  in  part,  given  in  this 

e  not  hitherto  been  published,  or  at  most  but  partiallj  so,  i  am 

the  kiBdness  of  FioL  W.  M  Stewart,  of  Glanwood,  near  Clarks- 

rt,  of  Cumberland  University,  at  Lebanon;  Prof.  A,H.  Buchanan, 

place  i  Mr.  P.  F.  Tavel,  of  Mashville ;  the  Messrs.  Chaa.  T.  and  Wm.  Boa- 

-  -  7ork,  and  Mr,  B.  Bentley,  of  Spring  GlroTe,  Cumberland 

lev.  R.  O,  Currey,  of  Knoiville,  I  am  also  Indebled  for  the  use  of  obser- 

by  Pres,  Geo,  Oooke  and  Prof.  T.  L,  Qciswold,  formerly  of  East  Tennos- 

Bandquantities  of  rain  for  Nashville,  previously  to  the  year 
— .  _  _^.ven  in  the  following  pages,  have  been  derived  from  the  ohserTatioQsmadeat  the 
University  of  Nashville,  by  Prof.  James  Hamillon. 

The  observations  made  at  Glenwood  by  Prof,  W,  M.  Sleuart,  conatitote  the  most  com- 
plete and  eitended  aeries  yet  made  In  Tennessee.  This  able  observer  has  completed 
a  aeries  eovenng  an  entire  decade  of  years.  Had  we.  for  the  same  decade,  four  or  five 
iuoh  series— one  for  each  of  the  most  chsraoteristio  natural  divisions  of  the  State— a 
most  interesting  and  useful  oompoiative  elimatology  eould  be  made  out  for  Tennessee, 
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Although  subject  to  comparatively  g 
with  a  large  part  of  the  Valley  of  the  J 
tremea  never  reach  the  excessive  cold  of  the  northern  States, 
nor  the  highest  temperature  of  the  tropics.  Herbage  is  oflen 
green  throughout  the  year,  and  cattle  can  generally  graze,  with 
but  little  interruption  from  cold  or  snow,  during  all  the  months 
of  winter.  Many  shrubs,  which  in  States  further  North,  lose 
their  leaves  during  winter,  here,  not  unfrequently,  retain  them 
the  year  round.  Light  coats  of  snow  sometimes  cover  the  sur- 
face, but  their  stay  is  brief. 

30.  The  mean  temperature  of  the  year,  along  the  parallel  of 
latitude  running  through  the  middle  of  the  State,  is  not  far  from 
57°  in  the  Valley  of  Bast  Tennessee,  58°  in  Middle,  and  SS^.S, 
or  60°,  in  West  Tennessee.  Between  the  first  and  last  divisions 
there  is,  according  to'  this,  a  difference  in  mean  yearly  tempera- 
ture of  2°.5,  or  3°.  This  is  partly,  but  not  wholly,  duo  to  dif- 
ference in  elevation.  After  correcting  for  this,  it  will  still  be 
found  that  a  gradual  increase  in  mean  yearly  heat  occurs  in  pass- 
ing westward  through  the  State. 

For  points  on  the  same  meridian,  a  difference  in  latitude,  north 
or  south,  forty  or  forty -five  miles,  diminishes,  or  increases,  the 
yearly  mean,  about«ne  degree,  In  West  Tennessee,  for  exam- 
ple, in  passing  from  the  northern  to  the  southern  part  of  the 
State,  the  mean  will  range  from  58°. 5,  or  59°,  to  60°. 5,  or  61°. 

The  following  table  presents  annual  means  derived  from  ob- 
servations made  at  six  stations. 

Annual  means,  in  dejreea  and  kundreihs  of  a  degree.* 


1851. 

1852. 

1853, 

1854, 

1855. 

1856. 

1857. 

1858. 

1869. 

1660. 

111 

Kuoiville.. 
LcbRnon... 
NashYille., 
Glen  wood.. 

57,43 
59.31 

55.87 
68.10 

57.62 

57.67 
59.46 

57.75 

59.83 
57.34 

57.77 
54.23 

67.05 
54'6* 

59.16 
67.12 

58.62 
56.63 

58.25 

57.08 
57.76 
58.47 
57.26 

rallaotCa- 
ney  Port. 
NflBhviUe.. 

Period  of  2  years,  {1S5S  &  I85G.) 
"       "  Syeara,  {1840  —  1844.) 
■'       "  3yeara,  (1850  —  1852.) 

58,48 
68,44 
60.80 
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31.  In  reference  to  seasons,  the  meang  of  spring  and  autumn 
do  not  differ  materally  from  those  of  the  year.  Summer  is  the 
cbaractcristic  season ;  its  mean  heat,  along  the  parallel  travers- 
ing the  middle  of  the  State,  is  from  about  74°  (Valley  of  Baat 
Tennessee)  to  77°.5  (West  Tenno^ee.)  Such,  at  least,  it  is, 
according  to  the  limited  data  we  poasess.  Were  observations 
more  extended,  there  is  reason  to  believe  a  greater  difference 
■would  appear  between  the  summer  temperatures  of  the  extremfe 
parts  of  the  State. 

As  to  winter,  its  average  temperature,  which  is  near  40°,  la 
doubtless  nearly  uniform  along  the  same  parallel.  The  table 
below  presents  means  of  the  two  seasons  just  mentioned. 


M 

anTm 

peral 

(res  of 

WinU 

riTid 

iummer. 

1853. 

1853. 

1854. 

1B55. 

Average. 

Knoxville. ... 
Glen  wood.... 

Win, 

39.28 
39.96 
40.11 

Sum. 

10.87 
74.41 
78.92 

■^ 

77.40 
75.B1 

37.76 
40a2 

15.86 
77!76 

38.40 
3'l37 

74.09 
74!29 

Win. 
38.-!  8 
39.9fi 
39.05 

73  60 
75.90 
75.37 

Observations  of  5  yeara  {1840-1844 

, 

39.60 

Obs 

' 

' 

' 

32,  The  average  of  the  yearly  minimii'm  temperatures  or  of  the 
extreme  low  temperatures,  for  the  last  ten  years,  is,  in  the 
northern  part  of  Middle  Tennessee,  not  far  from  2°.  The  tem- 
perature, during  winter,  rarely  falls  below  zero.  In  only  five, 
out  of  the  ten  last  winters,  has  it  fallen  below.  The  lowest  de- 
gree reported  is  13°.8  below  zero,  observed  at  Lebanon,  Jan- 
uary, 1852,  by  Professor  A.  P.  Stewart. 

M.,  2  p.  M.,  ond  9  P.  M. ;  Eaal 


Ineti 


»5,  Prea.  George  Cimke  and  Prof.  T.  L.  Griswold ;  7  A.M. 
ennesaec  UniTeraity^  eleTHtion  nearly  1000. 

Ztianon.— Prof.  A.  P.  Slen-art;  from  Januarj  to  March, 
..  M.,  3  P.  M.,  and  B  P.M.,  remainder  of  period,  a  A.M.,  a  V.  ra.,  ana  ii 

ffosftirfUe.— IMO  to  IBM,  Prof.  James  Hamilton,  Uniyeraity  of  NashTi 
F.  Tavel  I  sunrise,  noon,  £    '  ■ 


lOlUSiVf 


P.M.;  forr 


rt;  from  J&n 


19e3,aunrigo,0A.M.,3P 
B  P.M.,  elevation 4S6. 
Faffs  af  Ornej,  Fork.-^barlea  T.  and  Wm.  Bosaon ;  Bunnae,  noon,  end  a 

MempW!.— Navy  Yard ;  see  Blodgefa  Climatology,  page  46. 
The  latitude  and  longitude  of  tlia  places  given  may  be  foond  by  referrini 
accompanying  tliie  Ileporl. 
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During  the  ten  years  mentioned,  the  highest  of  the  yearly 
B  the  northern  partof  Middle 
se,  is  100°,  observed  January,  1852,  likewise  at  Lubanon. 
The  average  of  the  maximum  temperatures  is  considerably  lower 
than  this,  being  about  94°. 

33.  From  the  above  data,  it  is  seen,  that  the  mean  yearly 
range  of  the  thermometer,  in  this  part  of  the  State,  is  92°;  in 
the  southern  part  it  will  be  found  to  be  less. 

The  data  before  me  are  not  sufficient  for  the  determination 
of  a  good  approximation  to  the  average  yearly  maximum  and 
minimum  temperatures  of  the  Valley  of  East  Tennessee.  For 
points  on  the  same  parallel,  the  former  would  be  probably  about 
three  degrees  le^  than  in  the  central  part  of  the  State. 

34.  The  length  of  the  period  between  killing  frosts,  is,  especially 
to  the  farmer  and  gardener,  an  important  element  of  climate. 
It  is,  to  a  great  extent,  the  measure  of  the  "growing"  season. 
The  following  table,  prepared  by  Prof.  "W.  M.  Stewart,  will  give 
correct  information  as  to  the  approximate  length  of  this  period 
in  the  northern  part  of  Middle  Tennessee ; 

itioaa  made  at  Glen- 


v.™. 

Da  >  free 

ing  fro  at. 

sprirg. 

from  frost. 

ia5i 

May  2d 

Oct.  23d 

Oct.  28d 

178 

173 

Mar   23d 

Oct.  letb 

Not.  Sib 

205 

Oct.  11th 

Oct.  25tli 

1854 

Apr  18th 

Oct.  lath 

Nov.  5tli 

184 

201 

1855 

Apr   Ilh   ' 

Oct.  2  2d 

Oct.  25th 

187 

200 

Apr  23ii 

Oct.  16th 

Oct  18th 

175 

1857 

Apr  20tli 

Sept.  30th 

Oct.  20th 

162 

181 

1858 

Apr  ibt\ 

Oct.  9tt 

Noy.  14th 

168 

201 

1B69 

Apr  leth 

Oct.  loth 

Oct.  I9th 

174 

182 

1860 

Apr  2d 

Sept.  2lBt 

Oct.  12tli 

171 

192 

170.2 

According  to  this  table,  the  average  length  of  the  growing 
season  is  about  194  days.  It  is  seen,  too,  that  the  last  frost 
month  of  spring  jind  the  first  of  autumn,  are  pre-eminently 
April  and  October,  months  in  which  the  farmer  must  be  on  the 
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lookout  for  frost.    From  the  third  week  in  April,  however,  to 
the  middle  of  October,  it  ia  hardly  to  be  expected. 

In  the  northern  part  of  East  Tennessee  the  growing  season 
is  doubtless  a  few  days  shorter.  In  the  southern  part  of  the 
State,  and  especially  in  the  southwestern  part,  this  period  is 
twelve  days,  or  two  weeks,  longer,  than  on  the  parallel  of  G-len- 
wood ;  its  length,  therefore,  will  not  bo  far  from  208  days.  This 
difference  is  of  Considerable  importance  to  the  cotton  region  of 
the  State. 

35.  The  winds  act  an  important  part  in  modifying  elimato, 
and  therefore  deserve  a  passing  notice. 

Tennessee  belongs  to  a  belt  of  North  America,  over  v  b  ch  preva  I  two 
great  systems  of  winds.  The  lower  consists  of  ci  rrents  flow  n^,  to  the 
northeast  and  north;  these  are  the  southwesterly  and  southerly  s  rface- 
winds  of  Tennessee.  Thoy  come  to  us  charged  with  warmth  and  mo  ature 
from  tha  Gulf  of  Mexico,  and  give  fertility  and  geniality  of  climate  to  the 
State.  Tho  upper  system  is  one  of  northwesterly  and  northerly  winds. 
These,  dry  and  cool,  flow,  at  a  high  elevation,  alsove  the  fertiliEing  winds  of 
the  surface. 

Such  is  the  general  circulation,  were  there  no  perturbing  influences, 
eaflh  system  would  move  on,  in  its  normal  direction,  quietly,  and  without 
interfering  with  the  other.  But  eyery  rain,  or  change  of  temperature  at 
the  surface,  is  a  disturbing  cause  tending  to  destroy  the  equilibrium  and 
mingle  tho  winds.  Thus  arises  a  conflict  between  the  great  systems,  pro- 
ducing, to  a  greater  or  less  eitent,  westerly  winds,  but  often  ending  in  the 
triumph  of  the  northwest  and  upper  system,  and  in  the  precipitation  of  a 
"  Norther"  upon  the  surface.  Such  a  change  is  usually  followed  by  a  few 
days  of  cool,  clear  weather,  when  the  aouthweet  wind  quietly  resumes  its 
course  and  position  again. 

36.  From  what  has  been  said,  it  is  seen  that  the  regular 
winds  of  Tennessee  are  those  from  the  south,  southwest,  west, 
northwest,  north,  and  northeast,  all  of  which  belong  to  the 
general  circulation,  while  those  from  the  easterly  and  south- 
easterly directions,  are  due  to  abnormal  influences.* 

Such  data  as  I  have  bearingupon  the  winds,  are  given  below. 

•For  an  able  discaseion  of  the  subject  of  North  American  winds,  illustraled  by 
diagrams  and  maps,  see  Prof.  Henry's  artiulee  in  the  Patent  OfHee  Agricaltural  Reports 
of  185S,  18.^S,  and  ISS8,  more  especially  the  last,  to  these  articles  the  distinguished  see- 
retflty  of  the  Smithaoniao  Institution  glTBS  an  BipoaLtion  of  the  general  principles  of 
climatology,  which  he  applies  especially  to  tho  climate  of  the  United  States.    They  are 

acknowledge  my  indebtednesa  to  them. 

Sig.  2.    Tol.  1, 
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The  tatle  is  the  result  of  the  observations  of  Prof.  W.  M.  Stew- 
art, and  presente  the  means  of  three  years: 


Tabular  itatemmt  of  Winds  fo 

T  the  different  aeasc 

ffw  of  the  year. 

^r^^r 

Spring. 

.™„. 

A..™.. 

Wl..„. 

A....I 

N.  E. 

18 

14 

24 

27 

83 

N.  N.  E. 
N. 

as 

17 

5 
IB 

9 

30 
103 

N.  quadrant,  236. 

N.  N.  W. 

2 

2 

20 

N.  W. 

21 

12 

33 

74 

W.N.W. 
W. 

11 

4 

15 

10 
18 

22 
62 

-W.qiiadi-aiit,l78. 

W.  S.  W 

5 

3 

9 

20 

8.  W. 

15 

17 

IS 

14 

61 

S.S.W. 
S. 

13 

10 

42 

10 
39 

31 

42 
164 

S.  quadrant,  313. 

S.  S.  E. 

20 

12 

16 

66 

S.  E. 

15 

10 

63 

E.  S.  E. 
E. 

3 
12 

3 
80 

3 

71 

E.  quadrant,  160. 

E.  N.  E. 

4 

5 

3 

16 

Calm. 

43 

81 

65 

34 

223 

JFrom  this  it  is  seen,  that,  for  the  three  years  at  Glenwood, 
the  order  of  the  winds,  (grouping  them  in  quadrants,)  is,  in 
point  of  frequency,  as  follows:  First,  the  southerly  winds, 
followed  by  the  northerly ;  then  the  westerly,  and  finally  the 

37.  At  Knoxville,  in  Bast  Tennessee,  the  order  for  the  same 
number  of  years,  is  as  follows : 

(1)  Westerly  and  southwesterly.      I     (4)  NortJi westerly, 

(2)  Northerly  and  northeasterly.         (6)  Easterly. 

(3)  Southerly.  \     (61  Southeasterly. 

These  facts  agree  with  the  views  expressed  above.  Although 
limited  and  insuffleient,  they  clearly  indicate,  that,  at  the  sur- 
face, the  prevailing  winds  are  from  the  sonth  and  west;  that 
next  to  those,  those  from  the  north  are  most  prevalent,  and, 
finally,  that  easterly  winds  are  the  least  so.  The  observations 
of  a  greater  number  of  years  would  make  this  order  more  de- 
finite, but  would  not  change  it  materially. 

38.  The  quantity  of  rain  which  falls  upon  the  surface  of  the 
State  is  not  excessive,  nor  is  it  equal  to  that  precipitated  upon 
the  States  further  South,     In  general,  however,  the  supply 
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is  amply  sufficient.  Temporary  droughts  do  OPcasionally  occur, 
especially  during  the  summer  eeaaon,  and  sometimes  with 
serious  consequences.  That  of  1860,  felt  so  severely  in  Tennes- 
see and  in  other  Southern  States,  is  an  example.  Such  droughts 
however,  are  exceptional. 

The  following  table  presents  the  mean  aggregate  quantities 
of  rain  and  anew  (melted)  precipitated  at  the  places,  and  for 
the  periods  specified,  The  water  is  supposed  to  remain,  for 
the  different  periods,  where  it  fell  m  uniform  sheets  or  strata, 
the  vertical  depth  being,  in  each  ease,  the  measure  of  the 
quantity. 

Qiiisitiliei  of  Bain  and  melled  Sn-'w  for  tie  ^fainm  and  the  ^ear,  in  inches 
and  kwndrediha  of  an  inch.     Th<,  ytan  of  ob'tervaiion  are  gtiien  under  each 


Knosville. 

1^  nesJly' 

Nsshvil'.e, 
1844.13«,  five 

Glenwonii, 

imuim. 

Dine  years. 

B  rin 

10.12 
16.45 
8.02 
11.03 

10.55 
15.95 

15.04 
14.45 
13.49 
11.99 

A 

44.61 

43.61 

54.09 

39.  I  close  this  notice  with  an  extract  from  a  recent  work  on 
the  climatology  of  the  United  States.*     The  author  iss] 
of  the  Missiesippi  Valloy  and  the  Atlantic  States. 

"The  principal  feature  of  this  area,  aa  &  whole,  ia  its  adaptation  t 
great  range  of  vegetable  a.iid  animal  life.  It  [the  climate]  i: 
without  being  destructive,  and  it  brings  in  tropical  summer  temperatures, 
and  profusion  of  rain,  with  low  winter  temperatures,  near  to  those  of  the 
exfreme  continental  climate^  and  the  result  is  a  condition  eitremelj  favor- 
able to  thp  acclimation  of  tropical  and  semi-tropical  plants  and  animals. 
This  IB  the  great  advantage  the  area  of  the  eastern  United  States  and  Mis- 
Bissippi  Valley  undoubtedly  has  over  Western  Europe,  or  the  distinction,  if 
not  an  advantage. 

"  The  semi-tropical  summer  is,  perhapa,  the  most  noticeable  feature  of  the 
mcEisure  of  heat  here.  •**»**»  At  Baltimore,  Cincinnati, 
and  St.  Louis,  we  have  a  mean  of  75°;  and  over  au  immense  area  border- 
ing the  Gulf  of  Mexico,  and  reaching  north,  nearly  to  the  35th  parallel. 


ilogy  of  the  United  S( 


!Q.,  bj  Lori 


Blodget,  Philadelphia,  18 
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we  have  a  mean  temperature  of  80°  or  more,  which  is  considerably  above 
that  of  many  portions  of  the  tropical  seas  of  Central  and  Soutli  America. 
And  this  high  temperature  is  aaaociated  with  the  peculiar  features  of  the 
temperate  climates  in  other  respects,  with  eqnallj  distributed,  yet  abund- 
ant rains,  and  with  the  high  eurre  of  daily  changes  which  belongs  to  the 
same  districts.  It  is  simply  an  excess  of  temperature  and  ot  humidity,  en- 
grafted  on,  without  otherwise  changing  Ihe  characteristic  laws  elsewhere 
belonging  to  much  lower  temperatures.  *•••••*  Xf  this 
measure  of  heat  occurred  without  this  great  daily  range,  it  would  make  the 
climate  simply  tropical;  but,  occurring  under  esisting  oircumstances,  it 
renders  the  country  capable  of  great  elasticity  in  the  adaptation  of  yege  table 
and  animal  forma.  Cotton,  Indian,  corn,  and  the  cane,  find  their  natural 
climates  here,  but  not  elsewhere,  in  any  conaiderablo  degree,  beyond  the 
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CHAPTER  n. 

THE  NATURAL  D1TISI0N8  OF  THE  STATE. 


40.  The  great  physical  features,  or  nafural  divisions  of  the  State,  tliat 
form  the  subject  of  this  chapter,  belong,  witii  the  exception  of  the  western 
part  of  the  Table-land,  to  the  Appalachian  Eegion.  (J  18.)  With  the  same 
esoeption,  they  constitute  that  one  of  the  three  poHtUal  dimmne  into  which 
Tennessee  is  divided,  known  a**  Host  Tennessee.  The  remaining  natural 
divisions  will  be  considered  in  the  succeeding  chapters. 

I. — The  Ukaka  Chain. 

41.  General  CAaracfer.— This  is  a  long  range  of  mountains, 
and  the  most  massive  of  all  the  Alleghany,  or  Appalachian 
Ranges.  Its  high  crest,  as  already  stated,  is,  for  the  most  part, 
the  line  dividing  Tennessee  and  North  Carolina.  As  here  to 
be  understood,  this  chain  is  not  a  single  great  ridge,  but  rath- 
er, especially  on  the  Tenneasee  side,  a  long  bolt  of  parallel  ridg- 
es, which  vary  at  different  points,  counted  across  the  chain, 
from  two  to  four  in  number.  One  of  these  is  the  main  axis; 
the  others  are  subordinate  and  more  or  less  broken,  but  all,  in 
general,  trending  in  the  same  direction.  The  range,  or  its 
main  axis,  is  continuous  lengthwise,  excepting,  principally, 
that  it  is  intersected  by  the  deep  and  rocky  cuts  of  the  tributa- 
ries of  the  Holstoo  and  Tenneasee  Eivera  that  flow  out  of 
North    Carolina  and    the   northeastern    corner   of    Georgia.* 
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Theee  divide  it  into  sectiona;  but  the  aeetione,  abutting  end  to 
end,  are  murely  links  of  the  great  chain  * 

42.  The  TJnaka  Chain  presents,  in  one  of  its  longest  sections 
— that  between  the  deep  cuts  of  the  Big  Pigeon  and  the  Little 
Tenneeaee — numerous  peaks  but  a  few  feet  lower  than  the 
highest  of  the  Black  Mountains  in  North  Carolina,  and,  with- 
out exception,  the  boldest  and  greatest  mountain-mass  east  of 
the  Mississippi.  Aa  a  whole,  it  is  the  wildest  feature  in  the 
physical  geography  of  Tennessee;  its  geological  formations  are 
not  found  elsewhere  in  the  State,  and  are  important  repositories 
of  minerals;  its  botanical  and  agricultural  characteristics  are 
peculiar  and  well  worthy  of  notice.  For  amateurs,  lis  '-bald" 
summits,  its  somi-aretic  plants  and  balsam  peaks,  the  mag- 
nifieeut  scenery  it  affords;  its  roaring  rapids  and  wild  cascades; 
its  game,  and  the  "  trout "  of  its  cold  streams,  altogether,  make 
it  an  elysium. 

What  I  propose  to  say  here,  refers  to  the  surface  features  of 
the  chain.  Its  formations,  minerals,  and  soils,  will  he  discussed 
in  the  parts  of  the  Eeport  to  which  these  subjects  are  respect- 
ively assigned. 

43.  Extent  and  delations;  the  Blue  Sidge. — Coming  out  of 
Virginia,  the  chain  pursues  a  somewhat  serpentine,  though,  in 
general,  direct  southwesterly  course,  along  the  Tennessee  and 
North  Carolina  line,  into  G-eorgia.  Its  length,  within  the 
northern  and  southern  limits  of  Tennessee  is  about  200  miles; 
it  extends,  however,  a  considerable  distance  each  way  beyond 
these  limits.  Its  relations  to  the  Blue  Eidge,  to  the  rivers  of 
the  western  part  of  North  Carolina,  and,  in  general,  to  the 

TallejaofNorthCarolina  passed  overthemountsjns.  But  the  euls  are  now  asauming 
much  importance  as  fhe  great,  butnarrowgate-waja  between  the  former  volleys  and  the 
southeast.    Four  have  been  eurveyad  with  reference  to  the  location  of  railroad  lines 

through  the  cut  of  the  little  Tennessee.    ' 

•Several  prominent  portions  of  the  chain,  lying  in  different  and  distant  counties, 
hare  the  oamB  Unaka  npplied  locally  to  them,    Aa  it  is  desirable  for  greater  conTe- 

general  and  distinctive  name,  I  have  in  thiaB^port,  borrowing  the  one  above,  denomi- 
nated it  the  UntjUa  Cfvan. 
Haywood,  in  hie  "Natural  and  iboriginal  History  of  Tennessee,"  (Nashville,  1823.) 

Tennessee  is  divided  from  Korth  Carolina  by  the  Una. 
the  Cherokee  language,  sigoifyiog  white." 

Why  they  were  called  White  Mmntains,  I  cannot  say.   It  may  have  been  for 
that,  in  winter,  they  are  frequently  capped  witli  snow,  and,  in  summer.  \ 
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Tennessee  and  New  River  Slope,  have  already  been  noticed.* 
In  Tirginia,  according  to  the  beat  mapa  within  my  reach,  the 
Unaka  Chain  and  the  Blue  Eidge  converge  and  finally  unite; 
the  former  thus  hecomes  a  great  branch  of  the  latter. 

44.  The  portion  of  the  Unaka  Chain  within  the  limits  of 
Tennessee — and  to  this  portion  our  attention  will  be  mostly 
confined — presents  a  strip;  which,  in  breadth,  will  average 
about  twelve  or  fourteen  miles,  varying,  however,  from  two  or 
three  to  twenty  miles.  Excluding  the  coves,  confined  within 
ita  ridges,  it  covers  an  area  of  not  far  from  2000  square  miles. 

45.  I/arge  parts,  and  generally  the  southeastern  parts,  of  all 
the  counties  adjacent  to  the  North  Carolina  line,  are  made  op 
of  the  Unaka  liidges.  These  counties  are  Johnson,  Carter, 
Washington,  Greene,  Cocke,  Sevior,  Blount,  Monroe,  and  Polk. 
In  Johnson  the  ridges  lie  in  such  a  manner  as  to  completely 
enclose  the  valleys,  or  rather  the  great  cove,  of  this  county.  In 
Carter,  too,  they  nearly  enclose  the  valleys.  Greene  has  less 
of  its  surface  covered  by  the  Unaka  Kidges  than  any  of  the 
other  counties  mentioned.f 

46.  Midges  and  Outliers. — It  has  been  stated  that  the  chain 
under  consideration  is  a  belt  of  parallel  ridges.  In  general,  it 
might  be  said,  that  the  Tennessee  portion  is  divided  longitudi- 
nally into  two  ranges — one  the  high  main  axia,  including  ita 
great  spurs,  the  other  a  subordinate  series  or  chain  of  outliers, 
mostly  detached  and  lying  along  the  base  of  the  former, 
though  generally  separated  by  long  coves.  This  typical  char- 
acter, however,  does  not  always  hold  good,  the  greatest  depart- 
ure from  it  being  northeast  of  the  French  Broad,  or  of  the  Big 
Pigeon.  Some  of  the  local  features  and  principal  ridges  of 
the  chain  are  pointed  out  below. 

47.  In  the  northeastern  corner  of  the  State,  north  of  the 
Watauga  Eivor,  in  Johnson  and  Carter  counties,  the  Unaka 
Chain  is  divided  lengthwise  into  three  leading  ridges  or  moun- 
tains separated  by  wide  and  beautiful  valleys.  These  ridges, 
seen  from  aome  points,  appear  to  be  parallel,  but  in  reality 
they  converge  towards  the  northeast,  the  two  most  weaterly 
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coming  together  and  blending  in  a  common  ridge,  aa  they 
enter  Virginia,  which  also,  ftirther  to  the  northeast,  unites 
with  the  most  easterly  and  remaining  one.     (See  Map.) 

48.  The  most  easterly,  is  the  8tone  Mountain  Eange,  called 
also  Iron  Mountain.*  This  is  a  long  bed  of  a  few  crowded 
ridges,  along  the  highest  of  which  the  State  line  runs.  It  ex- 
ends  southward  to  the  "Watauga.  Forge  Mountain,  a  sandstone 
mountain,  the  southern  end  of  which  is  a  short  distance  east  of 
Tayloraville,  is  one  of  its  ridges.  To  the  northeast,  jnst  within 
Virginia,  the  Stone  Mountain  culminates  in  the  grand  and 
conspicuous  summit — the  White  Top.  Other  peaks,  south- 
west of  the  White  Top,  arc  B&ech  Summit,  Oat  Face,  Slate 
Face,  &c. 

49.  The  second,  or  middle  ridge,  is  Iron  Mountain.  This  is  a 
long,  heavy,  straight  ridge  running  through  Johnson  and  Car- 
ter— a  portion  forming,  for  some  distance,  the  boundary  between 
the  two  counties.  It  is  separated  from  Stone  Mountain  by  the 
valley-lands  of  Johnson.  It  is  cut  through  both  by  the  Watauga 
and  Big  Doe  Rivera,  but  nevertheless,  continues  aa  a  well  de- 
fined range  to  the  southern  part  of  Carter,  where  it  gradually 
sinks  away.  South  of  the  Watauga,  it  ia  aeparated  from  moun- 
taina  on  the  east  by  a  long,  very  narrow  valley,  the  most  im- 
portant and  widest  part  of  which  is  Doe  Biver  Cove,  in  Carter. 

BO.  The  last  and  most  westerly,  is  Sohton  Mountain.  Thia 
is  separated  from  Iron  Mountain  by  a  curious,  very  elevated 
basiu  of  limited  extent,  called  Shady,  and  by  the  large  VaUey 
of  Stony  Creek.  It  runs  out  boldly  from  its  brother  ridges  into 
the  "open  country,"  and  terminates  abruptly  a  few  miles  north 
of  Elizabethtown. 

51.  I  may  add  here,  too,  as  pertaining  to  this  group,  an  iso- 
lated sandstone  ridge  called  Doe  Mountain.  It  rises  up  in  the 
lower  part  of  the  Johnson  County  Valley,  and  divides  the  latter 
longitudinally  into  two  portions,  which,  however,  unite  again 
around  the  southern  end  of  the  mountain.     It  commences  near 
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Tayloraville  and  extends  nearly  to  the  Watauga.    Towards  ite 
southern  end,  it  is  cut  into  by  Doo  Creek. 

52.  The  eastern  part  of  Carter,  south  of  the  Watauga  Valley 
and  east  of  the  Iron  Mountain  Range,  forms  a  region — a  por- 
tion of  the  Unaka  area — from  12  to  14  miles  across,  nearly 
square,  or  rhomtic,  in  shape,  and  drained  mostly  bythe  tribu- 
taries of  Doe  River.  This  region  is  very  rough,  and  is  remark- 
able for  the  great  mountains  which  bound  it  on  the  southeast 
and  south,  and  for  tho  transverse  direction  (more  or  less  north- 
west and  southeast)  of  several  of  ite  included  ridges.  Within 
it,  on  the  upper  waters  of  the  Big  Doe,  lies  an  isolated  group 
of  mountain-hemmed  valleys,  called  collectively  Crab  Orchard. 
This  name  I  extend  to  the  whole  region  specified.  The  follow- 
ing are  some  of  its  principal  ranges  and  its  limits: 

53.  On  the  north  and  west,  this  region  is  limited  by  a  sand- 
stone border,  which  may  be  called  the  Flint  Range.  This 
range  is  broken  and  not  well  defined.  Starting  from  the  State 
line  below  the  Watauga,  it  may  be  regarded  as  running  west- 
ward ilntil  near  Iron  Mountain,  where,  bending  around  to  the 
sonthwosfc,  it  runs  to  the  southern  part  of  Carter  parallel  with 
the  Iron  Mountain,  and  separated  from  it  by  the  narrow  valley 
and  Doe  Eivcr  Cove,  mentioned  above.  (§49-)  The  range  is 
intersected  at  several  points,  near  to  one  another,  by  the  main 
tributaries  of  Doe  Eiver  just  before  they  unite  in  Doe  River 
Cove;  the  parts  thns  cut  off  from  bold  Imobs,  against  which  the 
ridges  dividing  the  tributaries — the  transverse  ridges,  by  the 
way,  referred  to  above— abut,  and  with  which  they  unite. 

54.  Upon  the  east  and  sonth,  the  Crab  Orchard  region  is 
bounded  by  the  State  line  which  here  projects,  in  a  great  bend 
or  angle,  to  the  southeast.  Leaving  the  Wataugft  the  line  pur- 
sues, at  first,  a  straight  course,  passing  over  an  interval  of  sev- 
eral miles  in  which  the  Unaka  Chain  is  broken  and  loses,  to 
some  extent,  its  continuity.  Towards  the  southern  part  of  the 
region,  however,  it  passes  near  and  along  the  crests  of  several 
noble  mountains — the  Humpbacks,  the  Big  Yellows,  and  the  Boan 
—bending,  at  the  same  time,  to  the  west,  with  the  latter  range. 
These  mountains  thus  form  a  portion  of  the  southeastern  and 
southern  border  of  Crab  Orchard,  overlooking  the  group  of 
valleys — the  local  Crab  Orchard — which  lie  at  their  northwest- 
ern base,     (See  Map.) 
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55.  The  Moan,  though  not  having  the  highest  peaks,  is,  in 
some  respects,  tlie  grandest  mountain  of  the  TJnaka  Chain.  It 
is  high  and  massive,  and  has  a  chain  or  succession  of  beautiful 
bald  places  or  "balds,'"^  which  extends  for  several  miles  along 
its  summit. 

The  greater  part  of  the  Big  Yellow  Mountain  lies  in  IJorth 
Carolina.  Prof,  Guyot,  in  speaking  of  the  region  between  the 
Unaka  Chain  and  the  Blue  Eidge,  and  of  the  clusters  of  high 
mountains  within  it,  calls  the  Eoan  and  the  Grand  Father,  (the 
latter  the  highest  part  of  the  Blue  Eidge  and  facing  the  Koan,) 
"the  two  groat  pillars  on  both  sides  of  the  Northgate  to  the 
high  mountain  region  of  North  Carolina.  *  *  *  *  That  gate 
is  almost  closed  by  the  Big  Yellow  Mountain. "f 

The  State  line,  after  running  aonthwcstward  along  the  ridge  of 
the  Roan,  for  nearly,  or  quite,  half  a  dozen  miles,  and  when  not 
far  from  its  southwestern  "bluff"  end,  (the  mountain  in  this 
direction  terminating  very  abruptly,)  leaves  it  suddenly  and 
runs  north  and  west,  over  a  connecting  ridge,  across  to  a 
second  Iron  Mountain.  This  leaves  the  Crab  Orchard  region, 
for  the  most  part,  to  the  northeast. 

56.  The  Unaka  Chain,  in  the  extreme  southern  part  of  Car- 
ter County — in  the  region  of  limestone  Cove — is  reduced  to 
narrow  limits.  On  account  of  the  abrupt  ending  of  the  Eoan, 
the  Iron  Mountain,  just  mentioned,  lying  several  miles  to  the 
northwest,  becomes  the  main  range  of  the  Unaka.  The  State 
line  runs  along  its  crest. 

57.  This  Iron  Mountain  is  a  heavy  ridge  coming  out  of  the 
Crab  Orchard  region.  It  runs  in  a  southwesterly  course,  and 
is  continuous  with  the  eastern  range  of  Washington  County. 
It  is  but  a  few  miles  east  of  the  disappearing  and  crowded  ends 
of  the  Flint  Eange  and  of  the  first  mentioned  Iron  Mountain, 
being  separated  from  them  by  Limestone  Cove,  before  referred 
to,  which  is  a  small,  narrow  valley  on  the  head  waters  of  Indian 
Creek. 

58.  In  "Washington  County,  the  Unaka  Mountains  consist, 
in  general,  of  two  parallel  subordinate  beds,  (g  46,)  which  are 
separated  by  a  long,  straight  valley,  called  Greasy  Cove. 

sSocsllcdbythosalivingm  the  region  of  the  Unaka  and  the  Blue  Ridge.    The  fcoida, 
in  general,  will  be  spoken  of  apeeiclly  further  on. 
tAm.  Jout.  Sci..  Nov..  ISflO. 
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59.  The  oastero  bed  may  be  designated  the  Bald  Mountain 
Range.  It  runs  to  the  southwest,  contimimg  the  State  line,  and 
has  many  great  spurs  and  several  prominent  bald  peaks.  The 
Iron  Mountain,  of  the  eouthern  part  of  Carter,  may  be  regard- 
ed as  forming  a  part  of  it.  As  it  enters  Washington  County, 
the  range  rises  up  in  a  high,  bold  mountain,  locally  known  as 
the  Unaha.  In  the  southern  part  of  the  county  it  ewella  op 
again  and  forms  the  Great  Bald,  well  known  in  this  section  of 
the  State  for  its  elevation  and  tbo  bald  which  crowns  It. 

60.  The  western  bed  may  be  called  the  Buffalo  and  Rich 
Mountain  Range.  Its  northern  end  rises  op  right  in  tbe  midst 
of  the  lowlands,  at  a  point  nearly  opposite  the  bluff  terminus 
of  the  Holston  Moantain.  (§  50.)  From  this  point  it  pursues 
a  sonthwesterly  course,  parallel  with  the  Bald  Mountain  Eange, 
until  it  strikes  the  Greene  County  line.  It  passes  entirely 
through  Washington  County,  but  is  intersected  by  the  Noli- 
ehucky,  the  northern  part  constituting  Buffalo  and  Cherokee 
Mountains,  and  the  soutborn,  Bich  Mountain,  &c.  It  is  real- 
ly a  double  range,  inclosing  two  small  coves,  the  most  important 
of  which  is  Bompass  Cove,  extending  eonthwestward  from  the 
Molichucky. 

Greene  County,  we  find  the  Unaka,  within 
!,  reduced  suddenly  to  a  single  massive  ridge.  This 
is  due  to  the  large  S-sbaped  bend  that  the  State  line  makes 
along  the  southern  boundary  of  "Washington  County.  Soon 
after  passing  the  Great  Bald,  tbe  line,  leaving  the  Bald  Moun- 
tain Eange,  crosses  over  northward  and  westwaixl,  until  it 
reaches  the  massive  ridge  mentioned.  (See  Map.)  This  ia  tbe 
conspicuous  mountain  lying  to  tbe  southeast  of  Greeneville,  and 
is  in  a  line  with  the  Buffalo  and  Rich  Mountain  Eango  of 
Washington. 

In  the  Southern  part  of  Greene  two  other  well  marked 
ranges  occur. 

62.  The  ridge,  or  mountain,  lying  to  the  southeast  of  Greene- 
ville, belongs  to  what  may  be  called  the  Big  Butt  Bangs,  the 
northern  end  being  well  known  as  tbe  "  Big  Butt."  It  starts 
up  just  within  Washington,  in  a  bold,  high  summit,  presenting 
a  bald,  and  partially  separated  by  a  gap  from  the  Buffalo  and 
Eieh  Mountain  Eange.  It  runs  for  more  than  half  a  dozen 
miles  to  the  southwest,  forming  a  straight,  high  mountain,  pre- 
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senting,  in  its  course,  soveral  bald  places,  and  sending  off  abort, 
but  heavy,  spurs.  Furtlior  southward  it  sinks  to  a  lower  and 
leas  direct  ridge,  ■which,  however,  may  be  regarded  as  a  portion 
of  the  same  range.  This  portion  continuing  the  State  line, 
forms  an  elbow  to  the  southeast,  in  which  conree  it  bends  around 
near  the  "Warm  Springs,  on  the  French  Broad  Kiver,  in  North 
Carolina. 

63.  Before  reaching  the  point  where  the  last  range  loses  its 
greater  elevation.  Paint  Mountain  rises  up  close  upon,  or  form- 
ing, its  western  flank.  This  mountain  soon  becomes  a  distinct 
range  running  more  directly  southwostward  to  the  French 
Broad,  which  it  strikes  at  the  "Painted  Sock,"  forming  with  its 
rocks  and  its  biuff  end,  the  narrows,  and  the  great  mural  es- 
carpment and  amphitheatre  of  solid  sandstone,  so  well  known 
to  travelers  on  the  French  Broad. 

Paint  Creek,  draining  a  very  rough  and  rapidly  descending 
valley,  flows  out  from  between  this  mountain  and  the  southern 
part  of  the  former  range, 

64.  Northwest  of  Paint  Mountain,  and  separated  from  it  by 
a  cove  and  a  long  valley,  (Peck's  Trough,')  is  an  outlier,  a  long, 
straight  ridge,  called  Meadow  Creek  Mountain.  It  flrst  appears 
in  the  southern  part  of  Greene,  gradually  swelling  up  from  the 
lowlands,  and  runs  in  a  southwesterly  direction  to  the  French 
Broad,  in  Cocke  County. 

65.  After  crossing  the  French  Broad,  there  are  in  Cocke 
County,  several  subordinate  ranges,  contin nations,  to  some  ex- 
tent, of  those  in  G-reene.  The  range  which  marks  out  the  State 
line,  ia  at  first,  for  several  miles,  poorly  defined,  being  very  low 
and  broken.  "Within  six  or  seven  miles,  however,  it  rises  rap- 
idly, and  soon  becomes  one  of  the  greatest  mountains  of  the 
TJnakas. 

66.  Southwest  of  the  Big  Pigeon,  the  TJnaka  Chain  through- 
out, may  be  divided  generally,  in  accordance  with  the  typical 
character,  (§46,)  into  two  parallel  but  unequal  ranges.  The 
first,  which  I  will  call  the  Great  Smoky,  is,  in  much  of  its 
extent,  the  State  boundary.  It  is  the  greatest  bed  of  moun- 
tains in  Tennessee,  having  the  highest  peaks,  and  occupying 
with  its  high  ridges,  a  large  area.  The  second  ia  a  range,  or 
chain,  of  prominent, isolated,  and  long  mountains,  all  arranged 
lengthwise,  nearly  in  the  same  line,  and  composed  of  the  same 
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sandstones  and  conglomerates.  They  are  all  outliers  skirting, 
at  intervals,  the  northweatorn  base  of  the  Smoky  Eange. 
They  appear,  in  most  eases,  to  rise  up  raaasively  and  inde- 
pendently, just  within  tho  southeastern  edge  of  the  East  Ten- 
nessee Valley,  The  whole  chain  may  he  named,  from  one  of 
its  principal  mountains,  the  Chilhowee  Eange. 

The  interval  between  the  ranges  is  occupied  by  narrow  val- 
leys or  coves,  and  numerous  ridges  and  spurs.  The  ridgoa  and 
spurs  have,  generally,  a  much  lower  elevation  than  the  princi- 
pal ranges ;  in  a  few  eases,  however,  they  become  high,  and 
conspicuous  mOQutains. 

67.  The  first  range — the  Great  Smoky — has  several  local 
names.  That  of  Great  Smoky,  as  well  aa  that  of  Unaka,  is  very 
generally  applied  to  the  more  northeastern  portions.  In  the 
southern  part  of  Blount  County,  a  portion  is  called  the  Bald 
Mountain,  on  account  of  the  halda  upon  it.  The  section  between 
the  Little  Tennessee  and  Hiwassee  Rivers  is  often  locally  de- 
nominated Unaka.  In  Polk,  south  of  the  Ocoee,  another  por- 
tion is  known  as  the  Frog  Mountain. 

Along  the  State  line,  in  Sevier  and  the  eastern  part  of  Blount, 
this  range  attains  its  greatest  development.     (§  42.) 

68.  The  general  course  of  the  Smoky  Eange  is  southwest. 
It  makes,  however,  aa  may  be  seen  by  reference  to  the  map, 
a  great  elbow,  or  angle,  to  the  southeast  in  passing  ai-ound 
the  head  waters  of  the  Tellico  Eiver. 

Within  a  few  miles  of  the  Hiwassee  Eiver,  the  State  line 
leaves  the  course  of  the  highest  ridges  and  runs  in  a  straight 
direction,  nearly  due  south,  to  the  Georgia  boundary,  a  distance 
of  about  sixteen  miles.  This  throws  the  range  within  Ten- 
nessee, and  gives  to  the  State,  as  it  were,  accidently,  a  most 
interesting  triangular  area — the  I>ucktOwn  Region.  This  region 
is,  physically,  a  portion  of  one  of  the  mountain  valleys,  or 
basins  of  North  Carolina  and  Georgia. 

69.  The  second,  the  Chilhowee  Eange — that  of  the  outliers — 
being  a  chain  of  detached  mountains,  has  its  parts  more  defi- 
nitely named. 

English's  Mountain,  lying  lengthwise  between  Newport  and 
Sevierville,  is  the  first.  It  breaks  up  from  the  lowlands,  three 
or  four  miles  southwest  of  the  former  place,  and  is  nearly  a 
dozen  miles  in  length. 
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70,  Ohilhowee  Mountain,  v!hose  Uuff  nd  fl  t  aj,pears  five  or 
six  miles  west  of  SeTierviUe,  th  se  d  Th  a  raountain. 
coming  out  of  Sevier  County,  runs  tl  ugli  Bl  unt  and  termi- 
nates at  the  Tennessee  Eiver.  It  a  th  1  b  t  and  most  im- 
portant of  the  series.  Little  Eiver,  m  Blount,  cuts  through  it. 
The  Montvale  Springs  arc  at  a  point  of  its  northwestern  base 
south  of  Maryville. 

71.  In  Monroe  County  there  are  two  short  mountains  in  the 
Chilhowee  line,  lying  between  Play-Ball  Crook  and  TcDico  Eiv- 
er, Taken  together,  they  may  be  designated  aa  the  Guide 
Mountain. 

72,  Leaving  the  last  mountain,  and  passing  over  an  interval 
of  eight  or  ten  miles,  the  last  of  the  chain  rises  up  boldly  from 
the  valley,  and  runs  on  into  Polk  County,  terminating  at  the 
Ocoee  Eiver.  This  outlier  is  called  Star's  Mountain ;  nest  to 
Chilhowee,  it  is  the  greatest  of  the  range-  It  is  cut  in  two  by 
the  Hiwassoe  Eiver. 

73.  Elevation  above  the  Sea. — The  general  elevation  of  the 
TJnaka  Chain,  along  the  Tennessee  boundary,  is  doubtless 
greater  than  that  of  the  part  of  the  Blue  Eidge,  within  the 
limits  of  North  Carolina.  It  cannot  be  much,  if  any  less  than 
5000  feet.  One  long  section  of  the  chain,  that  between  the 
French  Broad  and  the  little  Tennessee,  has  indeed,  an  average 
elevation  much  greater.  Prof.  Guyot,  in  speaking  of  this  sec- 
tion, says : 

"Though  its  highest  Bummita  are  a  few  feet  below  the  highest  peats  of 
the  Black  !\[ouataiD,  it  presents  on  that  extent  of  05  miles,  a  continuous 
aeries  of  high  peaks  and  an  average  elevation  not  to  he  found  in  any  other 
district,  and  which  give  to  it  a  greater  importance  in  the  geographical 
structure  of  that  vast  system  of  mountains.  The  gaps  or  depressions,  never 
fall  below  5000  feet,  eicept  towards  the  southwest  and  beyond  Forney 
Kdge;  and  the  number  of  peaks,  the  altitude  of  which  exceeds  6000  feet, 
is  indeed  very  large."" 

*  For  the  last  ten  years,  Prof.  Arnold  Gujot,  of  Princeton,  H.  J„  has  devoted  the 
greats  parts  ot  the.flnmmers  to  the  study  of  the  geography  of  the  AJleghany,  or  Appa- 
laohiao  aystem,  and  to  the  measurement  o(  tta  monnlaiQS,  During  four  of  these  sum- 
mers—those of  1856,  '5S,  '69,  and  'GO— he  has,  aWended  by  assistants,  given  his  attention 
to  the  mountains  of  North  Carolina  and  to  those  of  the  TJnakB  Chatn.  It  is  to  his  able 
reeearchos,  lit  connection  vttli  the  leiels  of  the  sarreyed  railroad  lines,  that  pass 
through  the  valleys,  or  water  gaps,  of  the  chain,  and  to  his  kindness  personally,  that  I 
am  almost  wholly  indebted  for  the  very  satieftctory  series  of  sletations  presented  in 
the  following  tables.    (Am.  Jonr.  Sci.,  Sept.,  185T,  and  Nov,,  ISMi. ) 

Mr.S.B.  Buckley  has  given  us  valuable  find  interesting  contributions  bearing  upon 
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The  measareraeufs  hitherto  made  in  the  Unaka  Chain  have 
been  almost  entirely  confined  to  its  main  axis.  The  general 
elevation,  therefore,  of  the  outliers  upon  the  northwestern  aide, 
cannot  be  given  with  any  accuracy,  Zt  may  be  estimated  at 
about  2500  feet. 

74.  The  following  tables  embrace  the  peaks  and  gaps  tb-at 
have  been  measured,  with  their  heights  in  feet  above  tide-water. 
The  heights  of  a  number  of  points  in  the  valleys  and  water- 
gaps  immediately  around  the  mountains,  or  in  their  vicinity, 
are  also  given  for  comparison, 

(1,)  Tho  first  table  includes  several  high  points  of  the  Stone  Moimtiuii 
Kange,  ( 5  48, )  and  of  the  neighboring  valleys.  Balsam  Mountain  is  aev- 
eral  miles  northeaBt  of  White  Top ;  both  are  in  Virginia. 

Balsam  Mountain,  Va., B,700  (about) Gujot. 

"White  Top.  "    6,530 " 

Cut  Face  Mountain,  Tenn., 4,918 Guyot. 

State  Gap,  (Tenn,  &  N.  0.  line.),. .8, 400  (about) " 

Shull's  Mill-pond,  Main  Watau- 
ga, N".  C, 2,917 E.  R.  Survey. 

Tajlorsville,  Tenn., 3,395 Guyot. 

Slate  Line,  (Tenn.  &  N.  0..,)  in 

Watauga  Valley, 2,131 E.  E.  Survey, 

(2.)  The  following  are  prominent  points  upon  the  Yellow  and  Roan 
Bange.    (|  6&.) 

Tellow,  (above  Brigg'a  house,) 5,158 Guyot, 

Little  Tellow,  (highest,) 5,196 

Koan,  Cold  Spring, 6,182 

"      Grassy  Eidge  Bald 6,230 

"      High  Knob ,6,806 

"      High  Bluff, 6,296 

Toe  Kiver  Tord,  in  IT.  C...  .   2,182 , 

Brigg's  house,  foot  of  Roan,  N,  C,  2,757 

(8.)  The  following  is  tho  height  of  Bald  Mountain,  tho  only 
peak  of  the  Bald  Mountain  Range,  (§  59,)  so  far  as  I  know.    The  heights 
of  Burnsville  and  Jonesborough,  are  added  for  comparison. 

the  elsTfition  of  the  Great  Smoky  Range.    He  measured  many  points,  along  nnd  near  tlie 

ot.  Mr.  B.'s  heights  are  greater  than  Frof,  Gnyot's  by  qufmtitieB  varying  from  00  to  130 
feet  and  mote,  mostly  (or  the  reason  tha,6  the  altitudes  of  the  hases  he  sfarted  from 
were  too  great.    (Jour.  8ei.,Mar.,  1S69.) 

The  Umcnfed  Dr.  E.  Mitchell,  of  Chapel  Hill,  B.  C.,  and  Prof,  W,  C.  Kerr,  of  David- 
Bon  College,  linye  liliewise  made  meaauramenls  in  Ihe  Unaka  Chain,    The  former  many 
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Bald  Mountam 5,560 Kerc  &  Gujot. 

BurnsvillB  Court-Houae,  N.  C 2,810 R.  E.  Survey, 

Jonesborough,  Tenn 1,734 E.  T.  &  Va.  E.  E. 

(4.)  I  cannot  give  the  exact  height  of  the  Big  Butt  Range.  (^  62.) 
The  higher  portioa,  towever,  ia  not  much,  if  any,  leas  than  6000  feet  above 
the  sea.  Col.  T.  Johnson,  of  Greene  County,  who  is  interested  in  property 
upon  this  range,  in  a  letter  of  March,  1860,  says:  "There  are  two  high  peaks 
near  the  Cold  ^>rinff"  [a  noted  spring  and  Bummer  retreat  near  the  north 
end  of  the  range]  "which  have  the  same  height,  and  are  from  6000  to 
5500  feet  above  tide-water.  There  have  been  two  ineasuremontB  made, 
but  neither,  1  think,  is  very  reliable." 

Adding,  for  comparison,  tho  elevation  of  the  depot  at  Greenevillo,  we 
hsve  then ; 

Big  Butt  Eange  (highest  point)....5,000  (7) ... 

Greeneville  (Depot) 1,681......E.  T.  &  Ta.  E.  R. 

(5.)  Tho  following  table  includes  points  of  the  Great  Smoky  Eange  be- 
tween the  French  Broad  and  Little  Tennessee,  (g^  67  &  78.)  Most  of  them 
are  on  the  State  line.  The  elevation  of  a  few  points  in  the  valleja  and  wa- 
ter-gaps are  given  as  before  r 

Warm  Springs,  N.  C 1,328.3... Bench-mark  R.  R 

"  "      Piazaa  of  Hotel... 1,335 Guyot, 

Tennessee  Line  on  the  Preneh 

Broad., 1,264 E.  R  Survey. 

W.  H.  Campbell's  house,  head  of 
Big  Creek,  tributary  of  the 
French  Broad 3,287 Guyot. 

Indian  Grave  Gap,  (between  Fr. 

Broad  and  Big  Pigeon) 4,288 " 

Man  Patch  Gap,     (do) 4,892 " 

Bear-wallow  Mt.,    (do) 4,659 " 

Bear-wallow  Mt.  Gap  to  Fine's 

Creek,  (do) 4,116 " 

Luftee  Knoh,  (on  Tenn.  Line  at 

the  corner  of  Haywood  and 

Jackson,  Counties,  of  N.  0. 

The  points  below  are  between 

this  and  the  gap  of  the  Lit- 
tle Tennessee.) .....6,238* " 

Thermometer  Knob 6,157 " 

Kavens  Knob 6,280 " 

''This  elevBtion  may  not  be  eoireot  within  a  few  feet.  Prof.  G.  atafea  that  he  was 
interrupted  when  at  this  point  by  a  atomi. 
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Tricornor  Knob 6,188 

Mt.  Guyot,  (so  named  by  Mr. 

Buckley,  ia  Tenn.,) 6,686 

Mt.  Henry 6,873 

Mt.  Aleiander 6,447 

South  Peak 6,299 

The  Three  Brothers,— highest  or 

central  Peak 5,007 

Thunder  Knob 6,6S2 

Laurel  Peak 5,922 

Eeinhardt  Gap 6,220 

Top  of  Eichland  Eidge 5,492 

Indian  Gap 5,817 

Peck's  Peak 6,232 

Mt.  Ooona 6,136 

Eight-hand,  or  New  Gap 5,099 

Mt.  Mingus 6,694 

Group  of  Bullhead  in  Tennessee;       ' 

Central  Peak,  or  Mt.  LeConte 6,812 

West  Peak,  or  Mt.  Curtis 6,568 

North  Peak,  or  Mt.  Safford 6,636 , 

Cross  Knob 5,981 

Neighbor 6,771 

Master  Knob 6,018 

Tomahawk  Gap -...5,450 

Alum  Cavo 4,971 

Alum  Cave  Creek,  junction  with 

Little  Pigeou  Elver 3,848 

Eoad  Gap 6,271 

Mt.  Collins 6,188 

Collin's  Gap 6,720 

Mount  Love 6,443 

Clingman's   Dome 6,660 

Mt.  Buckley 6,599 

Chimzey  Knob 6,588 

Big  Stone  Mountain .5,614 

Big  Cherry  Gap 4,888 

Comer  Knob 5,246 

Forney  Eidge  Peak 6,087 

Snaky  Mt 6,196 

Thunderhead  Mt 5,620 

Eagletop 5,433 

Spence  Cabin 4,810 

Turkey  Knob 4,740 , 

Opossum  Gap 8,840 

North  Bald .4,711 

The  Great  Bald's  Central  Peak  _„, 4,922 

Sig.3.    Vol.1. 


Joy  Google 


34  PHYSICAL   GEOGKAPHT. 

South  Foflk 4,708 Guyot. 

Tennessee  Eiver  at  Hftrdin's 899 " 

Chilhowee  Mt.,  summit  road  to 

Montvala  Springs 2,452 " 

Montvale  Springs,  Tenn 1,293 " 

(6.)  Between  the  Little  Tennessee  aad  the  Hiwassee,  we  have  the  follow- 
ing elevations; 

Hangover  Knob,  over 5,800 Guyot. 

Haw  Knob,  over 5,800 " 

Eeaverdam,  or  Tellico  Bald 4,2fia " 

(7.)  South  of  the  Hiwassee  the  averago  elevation  of  the  chain  is  reduced 
to  about  3400  or  3000  feet.  Prog  Mountain,  south  of  the  Ocoee,  is  a  high 
portion  of  the  cbaiu.  Prof.  Guyot  makes  the  elevation  of  its  highest  peak 
4-'26  feet.  The  elevation  of  the  Ducktomn  Copper  Kegion,  which  lies  to 
the  east  of  Frog  Mountain,  is  said  to  be  about  2000  feet, 

75.  The  "Balds,"  Views,  Balsam  Peaks,  &c. — I  have  had  oc- 
casion aovsral  times,  to  refer,  incidentally,  to  the  "balds"  of  the 
Unaka  Range.     Some  further  notice  of  them  is  required. 

As  a  general  thing,  the  Unaka  Eidgoa  are  clothed  with  for- 
ests, the  high,  exposed  summits,  however,  running  up  from 
40O0  to  more  than  6000  feet  above  tide-water,  are  frequently 
destitute  of  trees,  owing  to  the  cold  climate  of  these  heights. 
Such  places  are  said  to  lie  bald,  or  are  called  the  balds,  and 
sometimes  balls.  They  are  treeless  domes  capping  the  great 
mountains. 

These  domes  are,  in  some  cases,  nearly,  or  quite,  a  mile  in 
diameter;  som.otimoa  a  chain  or  succession  of  them,  occurs 
along  the  summit  of  a  ridge,  giving,  in  feet,  a  more  or  loss  con- 
tinuous bald  for  several  miles.  Such  ia  the  case  upon  the  JRoan. 
C§  65) 

76.  Although  treeless,  the  balds  are  not  wanting  in  verdure ; 
supplied  often  with  a  good,  though  not  deep,  soil,  they  abound 
in  grasses,  ferns,  and  small  shrubs,*  several  of  which  belong  to 
a  far  more  northern  climate  than  is  found  in  the  valleys  below. 
During  the  summer,  the  clouds,  in  which  they  are  often  buried, 
keep  them  moist,  and  supply  with  water  the  ice-cold  springs 
which  are  frequently  found  around  their  edges,  much  to  the 
comfort  and  relief  of  the  mountain-climbers  who  visit  them. 
In  winter  they  are,  mach  of  the  time,  covered  with  snow. 

""Wild  gooseberries,"  aeveisl  apeaiea  of  huckleberries,  and  even  stran-iiirriss, 
abound  upon  Eome  of  them,  and  ate  much  esteemed  for  their  rich  flavor. 
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77.  In  ascending  a  mountain  crowned  with  a  bald,  the  changes  which 
successively  occur  in  the  aspect  of  the  trees  and  general  growth,  as  we  ap- 
proach the  bald,  are  curious  and  most  interesting.  Leaving  the  heavy  for- 
ests on  the  slopes  below,  the  oaks,  beeches,  and  other  trees,  begin  to  dimin- 
ish in  size,  and  diminish  more  and  more,  as  the  bald  is  approached,  until 
we  and  ourselves  passing  through  strange,  low  groves  of  old  looking  dwarfs, 
often  not  much  higher  than  one's  head.  Groves  of  stunted  beeches,  buck- 
eyes, maples,  oaks,  with  sometimes  birches  and  patches  of  balsams,  are 
found  more  or  less,  around  all  of  them.  On  reaching  the  edge  of  the  bald, 
the  groves  disappear,  and  the  treeless  summit  is  boldly  spread  out  before 
the  visitor;  often,  with  the  esceptina  of  occasional  rocky  masses  hero  and 
there,  as  a  great  gently  rolling  meadow,  and  often,  too,  in  the  summer  sea- 
son, alive  with  "stock"  of  all  kinds,  feeding  and  fattening  upon  the  rich 
herbage. 

78.  Tbe  balds,  in  themselves,  are  interesting,  but  when  the 
great  and  magnificent  views  of  the  world  below  and  around 
them  are  associated,  thoy  become  in  truth,  sublime.  They  must 
be  visited,  to  be  appreciated.  There  is  a  fascination  about  them 
which  cannot  be  told. 

79.  In  general,  the  views  on  the  one  hand,  to  the  east  or 
southeast,  in  North  Carolina,  are  made  up  in  the  distance  of 
the  broken  heavy  ranges  and  arms  of  the  Blue  Eidge.  Near 
by,  from  nearly  all  the  points,  the  spars  of  the  Unakas  are  seen 
running  out  from  beneath  one's  feet,  sometimes  apparently  in- 
terlocking, in  much  confusion,  with  those  from  the  North  Caro- 
lina ranges;  often,  however,  the  different  seta  are  seen  to  bo  more 
or  less  parallel,  and  separated  by  beautiful  valleys  which  look 
like  garden  spots  deeply  seated,  ai  " 
almost  buried  among  the  mountains. 

80.  On  the  other  hand,  to  the  west  and  north,  in  Tennessee, 
the  view  is  different.  There  is  not  the  same  apparently  un- 
bounded ocean  of  mountain  billows.  In  place  of  the  rough 
ranges  of  the  Blue  Ridge,  wo  have,  in  the  distance,  far  below  ua, 
(combining  the  views  from  the  different  points  along  the  Una- 
kas,) the  great  Valley  of  Bast  Tennessee,  spreading  out  like  a 
rich  and  checkered  carpet,  its  inequalities,  excepting  a  few 
heavy  ridges  to  the  north,  being  almost  lost— its  surface  sink- 
ing  down  to  a  great  plain,  dotted  all  over  with  cultivated  spota. 
In  the  extreme  distance,  especially  from  the  central  and  more 
southern  summits,  the  Cumberland  Table-land  is  seen  to  the 
northwest,  riaing  up  dimly  beyond  the  Great  Valley,  and 
bounding  the  view.     Prom  the  more  northern  summits,  tho 
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Bay's  Mountain  group  of  ridges,  and  the  Virginia  ranges,  the 
Clinch  especially,  which  run  their  abrupt  ends  into  Tennessee, 
appear  in  demi-relief,  set  in  tlie  midst  of  the  Valley,  and  inter- 
polated, as  it  were,  between  the  Unaka  and  the  Cumberland, 
(8  »5.) 

At  our  feet  the  Tennessee  XJnakas  are  well  seen.  Great  spurs 
run  out  from  the  main  axis,  at  the  base  of  which  lie,  very  gen- 
erally, long,  narrow  coves;  just  beyond  which,  again  rise  up 
long,  straight  mountain  ridges — the  outline  of  the  chain  (§  46) 
trending  with  the  main  axis  itself,  to  the  northeast  and 
southwest. 

81.  Many  balds  occur  along  the  Unaka  Chain.  White  Top, 
of  the  Stone  Mountain  Eange,  {§  48,)  has  a  conspicuous  one, 
which  can  be  seen  from  many  and  distant  points.  Other  sum- 
mita  of  the- same  range,  have  them.  Those  of  the  Eoan,  the 
Bald  Mountain,  and  Big  Butt  ranges,  have  been  referred  to. 
(§§  55,59  and  62.)  Others  occur  along,  or  in  the  vicinity  of  the 
line  in  Cooke,  Sevier,  Blount,  and  Monroe. 

Of  all  the  balds,  those  of  the  Roan  are  doubtless  the  most  estensiva  and 
beautiful.  They  are  three  or  four  in  number,  and  lie  in  a  chain  sis  miles 
in  length  along  tho  summit  of  the  mountain.  They  are  partially  separa- 
ted from  each  other  by  shallow  depressions,  or  gaps,  which  abound  more  or 
less  with  groves  of  dwarfed  trees  such  as  generally  surround  the  balds, 
{i  71.)  The  largest  lies  at  the  southwostflm  end  of  the  Roan.  Dr.  Mitch- 
ell appears  to  have  had  this  one  in  mind  when  he  wrote  the  following 
graphic  notice  of  this  mountain:  "It  is  the  most  beautiful  and  will  best 
repay  tho  labor  of  ascending  it,  of  all  out  high  mountains.  With  the  ei- 
ceptioa  of  a  body  of  rocks,  looking  like  the  ruins  of  an  old  caatle,  near  its 
southwestern  eittemity,  the  top  of  the  Koan  may  ba  described  as  a  rast 
meadow  without  atree  to  obstruct  the  prospect;  where  a  person  may  gallop 
hia  horse  for  a  mile  or  two,  with  Caiolina  at  his  feet  on  one  side,  and  Ten- 
nessee on  the  other,  and  a  green  ocean  of  mountains  raised  in  tremendous 
billows  immediately  around  him.  It  is  the  Elysium,  of  the  Southern  bota- 
nist, as  a  number  of  plants  are  found  growing  ia  this  cold  and  humid  at- 
mosphere, which  are  not  seen  again  until  wo  have  gone  some  hundreds  of 
miles  farther  north.  Il  is  the  pasture  ground  for  the  young  horses  of  the 
whole  country  about  it  during  the  summer.  We  found  the  strawberry  here 
in  the  greatest  abundance  and  of  the  Qnest  quality,  in  regard  to  both  siae 
and  flavor,  on  the  30th  of  July."" 

The  bald  of  the  Big  Butt,  in  the  neighborhood  of  the  "Cold  Spring,"  is 
easy  of  access,  affords  a  magnificent  view,  (all  the  mountains  and  coves  of 

fol.  XLII.foran 
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■Washington,  to  the  nortlieast  and  east,  among  them,  the  Great  Bald,  the 
towHs  of  Joaesborough  and  G-rocneville  to  the  north  and  wost,  far  down  in 
the  "Valley,  Bay's  Mountain,  &,c.,  being  in  sight,)  and  will  well  compensate 
for  the  labor  incident  to  a  visit. 

82.  Those  summita,  or  eresta  of  considerable  elevation,  bnt 
not  high  nor  exposed  enoagh  to  be  bald,  are  generally  covered 
with  a  stunted  open  growth. 

Some  of  the  very  highest  points,  in  place  of  being  hald,  are 
dark  with  a  heavy  balsam  and  evergreen  growth,  through  which 
it  is  sometimes  impossible  to  pass.  Such  a  dark,  thick,  sombre 
vegetation  has  given  name  to  the  Black  Mountains  of  North 
Carolina;  and  some  of  the  Tennessee  peaks  might  well  be  de- 
nominated Black  for  the  same  reason.  The  following  remarks 
refer,  in  part,  to  the  "balsams"  of  the  mountains  of  Cocke  and 
Sevier  counties  i 

"Most  of  the  highest  mountain  tops  are  covered  with  the  Abies  nigra 
and  Abiei  Fraieri;  the  former  is  the  black  spruce,  and  is  erroneously  called 
the  balsam;  the  latter  is  the  true  balsam  with  blisters  in  its  bark,  from 
which,  balsam  is  collected.  It  attains  a  greater  size  than  Purah  or  Nuttall 
has  given  it.  *  *  *  *  The  black  spruce  appears  to  grow 
at  a  lower  elevation  than  the  balsam,  but  neither  of  them  is  often  met  with 
beneath  a  height  of  4000  feet,"* 

83.  Dr.  Mitchell,  who  many  years  ago  measured  the  peaks  of 
the  Black  Mountain,  and  who,  too,  in  after  years,  unfortunately 
lost  his  life  while  alone  among  their  dark,  cold  summits,  has 
left  us  the  following  notice  of  the  laurel  thickets  and  bear  trails 
of  this  moantain.  Similar  thickets  and  trails  occur  upon  some 
of  the  rough  ridges  of  TenneS'aee. 

"The  ascent  of  the  Black  Mountain  is  very  difficult,  on  account  of  the 
thick  laurels  which  are  so  closely  set,  and  their  strong  branches  so  interwo- 
ven, that  a  path  cannot  be  forced  by  pushing  them  aside.  The  hunters 
have  no  method  of  advancing,  whan  they  happen  to  fall  in  with  the  worst 
of  them,  but  that  of  crawling  along  their  tops.  The  bear,  in  pass  log  up 
and  down  the  mountain,  finds  it  wisest  to  keep  the  ridges;  and,  trampling 
down  the  young  laurels  as  they  spring  up,  breaking  the  limbs  of  the  old 
ones,  and  pushing  them  aside,  he  forms,  at  last,  a  sort  of  burrow  above 
ground  through  this  bed  of  vegetation,  along  which  be  passes  without  diffi- 

84.  Climate. — The  coo!,  grassy  talds,  the  high  crests  with 
open,  stunted  growth,  the  balsam  summits  and  northern  aspect 

*S.  B,  Buclilfiy,  Amer,  Journ.  Sci.,  Vol,  XXVII,  3cl  Series,  p.  2SG. 
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of  vegetation,  which  have  been  referred  to,  indicate  the  charac- 
ter of  the  climate  on  the  tops  of  the  hig'her  Unaba  ridges.  In 
ascending  these  ridges  no  important  changes  are  seen  until 
near  their  tops.  The  same  forests  extend  from  the  valleys  a 
long  way  up  the  sides  of  the  mountains.  In  the  vicinity,  how- 
ever, of  the  higher  crests  and  summits,  and  npon  them,  the 
aspect  is  very  different.  The  changes  in  vegetation  are  espe- 
cially striking.  Many  of  the  plants  are  sub-alpine  in  charac- 
ter, the  eqnivalents  of  which  must  be  sought  for  on  the  plains 
of  Canada,  several  hundred  miles  to  the  north. 

For  the  want  of  systematic  observations  upon  the  meteorol- 
ogy of  the  Unakas,  no  satisfactory  statistics  can  be  presented. 
All  I  propose  to  do  is  to  estimate  their  mean  temperature  and 
other  climatic  features,  using  aa  data  the  averages  obtained  at 
Kn ox vi lie,  the  nearest  point  at  which  observations  have  been 
made.  Knoxville  occupies  a  position  near  the  centre  of  the 
great  valley  of  East  Tennessee,  but  is  within  sight  of  some  of 
the  Unaka  ridges. 

85.  It  ia  well  known  that  the  greater  the  altitude  of  a  place, 
the  colder  is  its  climate.  The  rate  of  decrease  in  tempera- 
ture is  one  degree  for  about  every  300  or  350  feet  of  elevation. 

Prof.  Guyot,  in  his  excellent  work  on  comparative  Physical 
Geography,  says:* 

"An  elevation  of  leyel  of  860  feet, which  ia  only  that  of 

niBDj  of  OUT  public  edifices,  is  sufficient  to  diminish  the  mean  temperature 
of  B  place  h J  one  degree  of  J'shrenheit;  thatia  to  say,  the  efl'eet  ia  the  same 
as  if  the  place  were  situated  sixty  miles  fiiHher  north.  A  few  thousand 
feet  of  height,  which  are  nothing  to  the  mass  of  the  globe,  change  entirely 
the  aspect  and  character  of  a  country.  The  excellent  vineyards,  bordering 
the  banks  of  the  Swiss  lakes,  become  impossible  at  1000  feot,  at  600  even, 
above  their  present  level;  and  the  tillage,  the  occupations  of  the  inhabit- 
ants, take  here  quite  a  different  cha,raoter.  A  thousand  feet  higher  still, 
and  the  rigor  of  the  climate  no  longer  permits  the  fruit  trees  to  flourish; 
the  pastures  are  the  only  wealth  of  the  mountaineer,  for  whom  industry 
ceases  to  be  a  resource.  Higher  still,  vegetation  disappears,  with  it  the  ani- 
mals, and  soon,  instead  of  the  smiling  pictures  of  the  plain  and  the  lower 
valleys,  succeeds  the  spectacle  of  the  majestic,  but  desolated  regions  of 
eternal  ice  and  snow,  where  the  sound  and  animation  of  life  give  place  lo 
the  silence  of  death." 

•  The  Earth  and  Man :  Lectures  on  Comparative  Physioal  Gtography  in  ila  Kelatlona 
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I  quote  this  passage  for  a  double  purpose;  it  contains  practi- 
cal illustrations  for  which  we  will  have  use  hereafter. 

86.  Prof.  Henry,  in  constructing  the  isothermal  chart  of  the 
territory  of  the  United  States,  which  accompaniea  one  of  his  in- 
structive articles  on  Meteorology  in  the  Patent  Of&ee  Eeports, 
has  made  an  allowance  for  decreasing  temperature  of  one  degree 
for  every  533  feet  of  elevation,  or  three  degrees  for  every  IQOG  feet. 
This  rate  of  decrease  afforded  him  satisfactory  and  consistent 
resnlts.  It  will  be  adopted  in  estimating  the  temperature  of 
the  high  lands  of  Tennessee. 

87.  The  mean  annual  temperature  at  Knoxville,  so  far  as  we 
can  at  present,  determine  it,  is  fifty-seven  degrees,  (§  30,)  and 
the  height  of  the  city,  or  rather  of  the  points  where  the  obser- 
vations were  made,  is  1000  feet  above  the  sea,  or  so  near  it, 
that  this,  for  present  purposes,  may  be  taken  as  the  height. 

Many  of  the  more  elevated  Unaka  summits  are  from  4000 
to  5000  feet  higher  than  Knoxville,  and  some  5500,  and  a  few 
even  5600  higher.  The  difference  in  temperature,  must,  there- 
fore, be  considerable.  At  the  rate  adopted,  it  is  fifleen  degrees 
for  those  points  5000  feet  above  Knoxville,  or  6000  above  the 
sea.  This  gives  them  a  yearly  mean  of  forty-two  degrees, 
which  is  about  that  of  the  southern  shore  of  Lake  Superior, 
and  of  Quebec  and  Montreal. 

88.  The  yearly  mean  of  forty-two  degrees  belongs  strictly  to 
those  points  which  have  the  same  latitude  of  Knoxville,  and 
are  6000  feet  above  the  sea.  A  difference  of  latitude,  in  this 
region,  of  about  forty-five  miles,  makes  a  difference  in  temper- 
ature of  one  degree.  The  elevation  therefore,  being  the  same, 
the  moan,  forty-five  miles  further  north,  will  be  forty-one  de- 
grees, and  at  the  same  distance  south,  forty-three  degrees.  It 
follows,  also,  that  an  elevation  of  5606  feet  above  the  sea, 
in  the  northern  part  of  the  Unaka  Chain,  will  be  equivalent, 
so  far  as  it  regards  temperature;  to  one  of  6000  feet  on  the  parallel 
of  Knoxville,  and  to  one  of  6333  forty-five  miles  further  south. 

Thus,  finally,  it  is  seen  that,  in  mean  temperature  at  least, 
these  high  local  regions  have  a  climate  that  is  truly  Canadian. 
But  while  the  annual  mean  is  that  of  Quebec,  or  of  Montreal, 
the  extremes  of  heat  and  cold  are  loss  than  they  are  there;  the 
winters  being  milder  and  the  summers  cooler. 
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89.  As  to  rain  and  moisture,  but  little  that  is  definite  can  be 
given.  It  is  well  known,  however,  that  there  is,  in  general,  no 
lack  of  either.  In  the  summer  season,  showers  of  rain  fre- 
quently dash  over  these  mountain  tops,  when  scarcely  a  clood 
is  to  be  seen  floating  above  the  great  Valley,  to  the  west.  The 
annual  quantity  of  rain  and  melted  snow  at  Knoxville,  may,  for 
the  present,  be  taken  at  44.5  inches,  (§  38.)  That  which  falla 
upon  the  Unakas  is  greater  than  this.  The  moist  westerly  and 
southwesterly  winds,  when  they  strike,  and  flow  up  the  moun- 
tain sides,  lose  a  part  of  their  sensible  temperature,  and,  in  con- 
sequence, may  precipitate  moisture,  for  the  first  time  in  their 
passage  across  the  State,  either  simply  as  clouds  enveloping 
and  bedewing  the  summits,  or  as  rain.  During  the  winter,  the 
t  crests  and  summits  are  much  of  the  time,  white  with 


snow. 

The  foregoing  features  of  climate  give  the  Unakas,  for  the 
most  part,  their  agricultural  characteristics;  of  these  it  is  pro- 
posed to  speak  hereafter. 

II.— The  Valley  or  East  Tennessee. 

90.  Leaving  the  mountains,  we  now  descend  to  a  great  area, 
or  Valley,  fluted  with  scores  of  smaller  valleys  and  ridges. 
Such  are  the  relations  of  this  area  to  the  monntains  on  both 
sides,  that  it  is  well  called,  collectively,  the  Valley.  It  is  one  of 
the  most  beautiful  and  populous  portions  of  the  State.  Within 
it  is  embraced  nearly  all  the  agricultural  wealth  which  is  usu- 
ally accredited  to  the  civil  division  we  call  Bast  Tennessee. 
(§  40-) 

91.  Geographical  Limits  and  Melations. — The  limits  of  this 
valley  have  been  alreadybriefly  given  in  the  table  of  the  natu- 
ral divisions.  ■{§  25.)  As  there  said,  it  is  bounded  on  the 
southeast  by  the  Unaka  Chain,  and  on  the  northwest,  by  the 
steep  escarpments  of  the  great  Table-land  next  to  be  described.* 

"  The  paoornmio  view,  facing  this  page,  presents  the  general  appearnnee  of  the  Val- 
ley of  East  Tennessee  bb  seen  from  the  point  of  Lookout  Monntain  near  Chattanooga. 
In  the  entreme  distance,  upon  the  right,  are  seen  some  of  the  high  ridges  of  the  Una- 
ka Chain,  sad  neiv  b;,  upon  the  left,  the  eastern  escarpment  of  WaJden's  Ridge,  (an 
arm  of  the  Cumberland  Tahle  -land,)  the  wide  Talley  lying  between  these  mountain  ran- 
ges. Some  of  the  ridges  incladed  vrttbtn  the  Tslley,  are  also  seen.  The  conspicuons 
ridge  east  of  Chattanooga,  is  Mission,  or  Missionary,  Eidge.    Further  off.  White  Oak 
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To  the  northeast  it  is  continuous  with  the  Valley  of  Virginia; 
to  the  southwest  it  extends  into  Georgia  and  Alabama.  It  is, 
in  reality,  hut  a  part  of  a  long,  great  and  complex  trough  that 
extends,  at  least  from  tiie  Susquehanna,  in  Ponnsylvania  to  the 
Coosa  and  Black  Warrior  rivers,  in  Alabama;  and  it  ie  thus,  too, 
I  may  add  here,  a  portion  of  a  great  natural  highway,— for 
such  is  this  trough, — that  Providence  has  opened  between  the 
North  and  the  Sooth,  and  which  now  ia  rapidly  becoming 
available  by  iron  tracks  throughout  its  entire  length.  This 
trough,  in  its  southwestern  course,  enters  Tennessee  obliquely 
with  reference  to  its  northern  boundary,  but,  in  crossing  tho 
State,  turns  with  a  graceful  curve  more  southward,  and  passes 
the  southern  boundary  at  a  much  less  acute  angle.  The  Ten- 
nessee portion — the  Valley  under  consideration — has,  in  the 
northern  part  of  tho  State,  (measured,  for  example,  directly 
across  from  Meadow  Creek  Mountain,  in  Cocke  county,  to  the 
Cumberland  Gap  on  the  State  line,  in  Claiborne,)  a  width  of 
about  fifty-five  miles.  Towards  the  southern  part  of  the  State, 
however,  its  mountain  walls  converge  and  reduce  its  breadth. 
Measured  across  from  Star's  Mountain,  in  McMinn,  to  the  foot 
of  the  Cumberland,  in  Rhea,  it  is  only  about  thirty-four  miies 
wide,  and  thus  narrowed,  it  strikes  the  Georgia  line.* 

92,  Altogether,  with  its  outlying  subordinate  vaileys  and 
coves,  the  Valley  of  East  Tennessee  embraces  tho  following 
counties  and  parts  of  counties:  the  whole  of  Hancock,  Haw- 
kins, Grainger,  Union,  Jefferson,  Knox,  Roane,  Meigs,  and 
Bradley,  nearly  all  of  Sullivan  and  McMinn;  the  parts,  and  in 
most  eases,  much  the  greater  parts,  of  Carter,  Johnson,  Wash- 
ington, Greene,  Cocke,  Sevier,  Blount,  Monroe,  and  Polk,  not 
occupied  by  the  Unaka  Eidgea;  and  finally,  tho  parts  of  Clai- 
borne, Anderson,  Rhea,  Hamilton,  Bledsoe,  Sequatchee,  and 
Marion,  not  upon  the  Cumberland  Table-land,  The  entire  Val- 
ley, including  its  outlying  valleys  and  coves,  has  an  area  of 
about  9300  square  miles,  considerably  more  than  one-fifth  of 
the  area  of  the  State. 

93.  Component  parts,  the  Midges. — The  Valley  of  East  Ten- 
nessee constitutes  the  largest  and  most  interesting  portion  of 
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that  part  of  the  Appalachian  Region,  (§  18,)  -which  lies  within 
Tennessee.  It  has  the  Appalachian  characteristics  well  devel- 
oped. It  is  closely  furrowed  with  parallel  valleys  and  ridges, 
all  trending  to  the  northeast  and  southwest.  Owing  to  this 
character,  the  surface  in  a  transverse  direction,  that  is  to  say, 
from  the  aontheast  to  the  northwest,  is  remarkably  rolling. 
"Across  the  country"  is  here  significant.  The  luckless  travel- 
er, whose  ronte  lies  "across,"  unless  happily  favored  with 
breaks  and  gaps  in  the  ridges,  prepares  for  "wave  on  wave  sac- 
ceeding."  On  the  other  hand,  "up,"  or  "down  the  country," — 
to  the  northeast  or  southwest — is  as  equally  significant  of  good 
level  roads. 

94.  The  ridges  are  very  numerous,  and  difier  more  or  less  in 
height,  sharpness  of  outline,  agricultural  and  other  features; 
while,  at  the  same  time,  each  one  is  remarkable  for  the  uni- 
formity of  character  it  preserves  from  one  end  to  the  other — a 
distance,  in  some  cases,  of  a  hundred  miles  or  more.  The  dif- 
ferences among  them  depend,  for  the  most  part,  as  will  ho  seen 
hereafter,  upon  the  difl'erences  in  geological  character.  The 
moat  important  are  mentioned  below. 

95.  In  the  first  place,  several,  in  the  northern  part  of  the 
Valley,  are  called  mountains.  Most  of  these  are  prominent 
ridges,  which,  coming  out  of  Virginia,  terminate  abruptly, 
within  the  borders  of  Tennessee.  They  are  arranged  in  three 
groups,  one  of  which — the  last  noticed — belongs  exclusively  to 


96,  First,  the  Powell's  Mountain  Group. — This  is  a  series  of 
three  great  parallel  ridges,  which,  coming  from  the  northeast, 
and  entering  Tennessee,  run  through  a  comer  of  Hancock 
County,  and  terminate  in  the  northeastern  part  of  Claiborne. 
The  remarks  below  refer  to  them  as  they  occur  in  Tennessee, 
where  they  are,  in  fact,  but  little  more  than  the  ends  of  ridges. 
The  first,  on  the  northwest,  is  Waltin's  Bidge;  then,  at  the  dis- 
tance of  about  two  miles,  follows  Powell's  Mountain,  the  inter- 
mediate space  being  occupied  by  a  lower  ridge  and  a  limestone 
valley.  Powell's  Mountain  is  succeeded  by  Newman's  Bidge, 
the  two  being  crowded  closely  together,  with  but  a  very  nar- 
row trough,  or  valley,  between.  These  are  high  conspicuous 
ridges,  but  can  hardly  be  designated  as  moantains. 
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97.  Second,  the  Clinch  Mountain  Group. — Clinch  Mountain  is 
tlie  most  prominent  of  all  the  ranges  included  in  the  Valley. 
After  purauing  a  long  course  in  Virginia,  it  crosses  the  Ten- 
nessee boundary  and  runs  continuously  for  more  than  fifty-six 
miles,  in  a  nearly  straight  line,  to  within  sight  of  Knoxville, 
when  it  breaks  off  abruptly  in  a  bold  end.  It  has  a  sharp  crest, 
and  woli  defined  outlines.  In  height,  it  will  average  not  much, 
if  any,  less  than  1000  feet  above  the  level  of  the  Holston.  It 
is  the  boundary,  in  part,  between  the  counties  of  Hancock  and 
Hawkins,  and  between  Union  and  Grainger. 

98.  Close  along  the  southeastern  base  of  Clinch  Monntain, 
but  separated  from  it  by  a  narrow  trough,  or  valley,  (Poor  Val- 
ley,) is,  generally,  a  low  sharp  ridge.  In  Hawkins,  however, 
on  its  southeastern  side,  there  are  several  heavy  ridges,  the 
Fine  Mountain,  the  Stone  Mountain,  and  a  curious  outlier,  the 
Devil's  Nose,  all  of  which,  including  Clinch  Mountain,  are 
crowded  together,  side  by  side,  and  constitute  the  group.  Souse 
Mountain,  an  isolated,  short,  roof-iike  ridge,  in  Knox  County, 
and  a  mile  or  two  below  the  end  of  the  Clinch,  might  also  be 
included.  This  ia  a  conspicuous  object,  and  is  seen  from  Knox- 
ville, and  from  many  other  distant  points. 

99.  Last,  the  Bay's  Mountain  Group. — This  group  lies  wholly 
within  Tenneaaee.  It  is  a  curious  bed  of  half  a  dozen  sharp, 
straight  ridges,  which,  like  those  of  the  group  just  mentioned, 
are  crowded  laterally  together,  being  separated  only  by  very 
narrow  trough-like  valleys.  The  group  itself  is  called,  collect- 
ively. Bay's  Mountain,  and  extends  from  the  Holston,  near 
Eingsport,  to  a  point  several  miloa  below  Bull's  Gap,  a  distance 
of  about  forty  miles.*  Across  its  middle  part,  it  is  several 
miles  through,  and  here  the  greatest  number  of  ridges  occur. 
Towards  either  end,  the  ridges  one  after  another  drop  away, 
until,  at  the  Holston  and  below  Bull's  Gap,  the  group  termi- 
nates in  single  ranges.  Chimney  Top  and  Fodder  Stack,  are 
high,  prominent  points,  capped  with  masses  of  sandstone,  which 
belong  to  the  most  eastern  ridge.    The  former  affords,  from  its 


iinty,  and  even  south  of  thB  Frencli  Broad,  between  Knoz  and  Se 
is  which  are  considered  se  eontinuationa  of  Bay's  Mounts  in,  and  ■ 
re,  howBTBr,  no  part  of  Bay's  Mountain  proper.  Thej  are  oomp 
different  geological  etruotnre,  and  no  physical  connection  with  it. 
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great  sandstone  "chimneys,"  a   moat  beautiful  and   extended 


e  view. 

Bay's  Mountain  has  points  which  are  as  high  as  the  mean 
elevation  of  Clinch  Mountain,  or  higher,  yet  its  average  height 
is  considerably  lees, 

100.  Such  are  the  "mouutainB"  of  the  northeastern  portion 
of  the  Valley.  Owing  to  the  presence  of  the  first  two  groups, 
and  of  many  intermediate  ridges  of  less  elevation,  some  of 
which  will  be  mentioned,  the  region  between  Rogorsville  and 
Tazewell,  by  the  way  of  Sneedville,  is  exceedingly  rough  or 
rolling.  It  is  relieved,  however,  to  some  extent,  by  several  fine 
limestone  valleys  lying  imbedded  between  the  parallel  ridges. 

101.  The  northern  gronpa  running  out,  the  Valley  far  south- 
ward is  without  mountains.  Its  surface,  it  is  true,  is  closely 
furrowed  with  ridges  and  valleys,  but  the  former  are  compara- 
tively low,  and  almost  sink  down  into  a  common  plain  with  the 
latter  when  seen  in  the  great  views  obtained  from  the  high  sum- 
mits of  the  Unakas.     (§  80.) 

102.  In  the  southern  part  of  the  Valley,  however,  is  a  single 
range  which  deserves  to  be  mentioned  here.  This  is  the  so- 
called  White  Oak  Mountain.* 

This  mountain  first  appears  five  or  six  miles  below  the  Hiwasseo  Eivcr, 
near  Georgetown.  It  runs  in  a  direct  course  southwesterly  to  the  Georgia 
line,  and  separates,  in  part,  the  couoties  of  Bradley  and  Hamilton.  It  is 
a  prominent  range  and  a  leading  feature  in  Jhia  part  of  the  Valley.  Tay- 
lor's Kidge,  in  Georgia,  is  a  continuation  of  "White  Oak  Mountain. 

103.  In  regard  to  the  scores  of  ridges  of  less  elevation,  my 
remarks  must  be  general.  There  are  several  different  classes, 
or  types,  of  these  ridges — so  far  as  their  forms  and  outlines  are 
concerned — features,  by  the  way,  depending  in  reality  upon 
their  geological  characters. 

104.  In  the  first  place,  a  large  class  is  composed  of  those 
which  are  depressed,  or  rounded,  along  the  summits  or  crests. 
These  are  generally  limestone  ridges,  and  often  of  great  length. 
Most  of  them  have  a  comparatively  unbroken  outline,  others 
are  more   or   less  cut  into  a   succession  of  dome-like  knobs. 


"Lookout  ISouiilaiit,  which  looms  up  abruptij'  and  grandly  just  within  the  Valley,  a 
near  the  Georgia  line,  is  properly  an  outUer  of  the  Cumberland  Table-land,  and  is 
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Many  of  thorn  are  covered,  to  a  greater  or  less  extent,  ■with 
sharp  flinty  gravel. 

105.  A  second  and  large  class,  includes  numerous  ridges 
which  are  steep  and  sharp -crested.  These  owe  their  character- 
istic forms  to  the  sandstone,  and  sometimes  to  the  slaty  laj'era 
■which  they  contain.  Though  often  occurring  in  groups,  yet 
they  more  frequently,  perhaps,  alternate  in  position  with  those 
of  the  first  class,  and  like  them  extend  in  length  a  great  num- 
ber of  miles.  Sometimes  their  sharp  crests  are  notched  by  gaps, 
at  short  intervals,  affording  curious  lines  of  pointed  peaks.  In 
Buch  eases,  they  are  frequently  denominated  comby  '■'ridges." 

106.  Anotlier  class,  and  the  last  I  shall  mention  hero,  in- 
cludes a  number  of  long  and  remarkable  ranges  of  "Hed  Knobs" 
or  "Red  Sills"  traversing  the  southeastern  part  of  the  Val- 
ley. The  knobs  are  separated  from  each  other  by  deep  gaps. 
They  have  generally  a  conical  shape,  sending  up  their  peaks 
from  200  to  400  feet,  and  sometimes  to  a  greater  altitude, 
above  the  general  level  of  the  Valley,  The  soi!  upon  them  has 
a  deep  brownish  red  color,  derived  from  the  sandy  ferruginons 
and  calcareous  rocks,  of  which,  for  the  most  part,  they  are  com- 
posed. These  curious  hilis  dot  out  straight  or  gently  curving 
ranges,  remarkable  for  their  length,  and  for  their  uniform  ap- 
pearance throughout, 

107.  For  the  purpose  of  presenting  examples  of  the  different 
classes,  and,  at  the  same  time,  of  illustrating  the  surface -features 
of  the  Valley,  which,  indeed,  is  the  main  object  desired,  some  of 
the  most  prominent  ridges  will  be  noticed.  It  will  be  best  to 
speak  of  them  in  cflnneetion  with  the  different  sections  of  the 
Valley  in  which  they  occur. 

108.  The  region  west  and  north  of  Enoxville,  is  distinguished 
for  its  nnmorous  parallel  ridges,  several  of  which  are  remark- 
able for  their  size,  their  directness,  and  length.  The  principal 
ones,  in  the  order  in  which  they  successively  occur,  in  going 
from  Knoxville,  are  the  Black  Oak,  Copper,  and  Chestnut  Ridg- 
es. Copper  Ridge  runs  from  the  Virginia  line  far  do^vn  into 
Tennessee,  and  may  be  traced  out  for  at  least  seventy -five  miles. 
This,  as  well  as  the  Black  Oak,  and  Cliestnut  Eidges,  have  a 
limestone  basis,  and,  belong,  with  others,  to  the  first  class  men- 
tioned. 
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In  addition  to  these,  and  in  some  cases,  alternating  with 
them,  there  are  in  this  region  many  of  the  sharp  crested  ridg- 
es. Snch  are  Bull  Hun  and  Pine  Ridges.  The  ridge  throe  miles 
west,  or  northwest  of  Knoxviilo,  is  alao  an  ©xampio.  In  Han- 
cock County  several  ridges  of  this  kind  ocear;  among  them 
Comby  Ridge  is  prominent. 

109.  The  section  of  the  Talley  east  of  Bay'sMountain,  and 
northeast  of  the  French  Broad  Biver,  including  the  counties 
of  Sullivan,  Washington,  Greene,  and  part  of  Cocke,  is  in  strong 
contrast,  bo  far  as  long  uniform  ridges  are  concerned,  with  the 
one  just  mentioned.  Here  are  no  v&ey  long  ranges  like  the 
Copper  and  Black  Oak  Sidges.  The  surface  is  furrowed,  in 
common  with  all  parts  of  the  Yalley,  wi-f■^  ridges  and  valleys, 
running  northeasterly  or  southwesterly;  but  the  lidges  are 
comparatively  short,  seldom  running  more  than  eight  or  ten 
miles,  and  their  axes  not  always  arranged  consecutively  in 
lines.  The  region  may  be  said  to  be  interruptedly  furrowed 
or  fluted. 

110.  Constituting  one  of  the  peculiarities  of  this  section,  are 
short  and  narrow  slate  ridges,  which  thrust  their  backs  up  here 
and  there  over  its  area. 

Another  feature  is  the  occurrence,  especially  in  Sullivan  Coun- 
ty, of  regions,  or  belts,  of  slaty  knobs.  These  knobs  are  crowd- 
ed together  without  order,  and,  where  moat  numerous,  form 
wild  labyrinths  of  conical  hills,  from  which  a  stranger,  once  off 
the  beaten  track,  might  not  easily  extricate  himself.  The  East 
Tennessee  &  Virginia  Railroad,  just  north  of  the  Watauga 
Sivor,  runs  for  about  four  miles  through  one  of  these  "knobby 
regions." 

111.  Southwest  of  the  last  section,  and  east  and  south  of 
Knoxville,  as  far  down  as  the  Little  Tennessee  Eiver,  there  is 
another  portion  of  the  Valley,  including  the  counties  of  Jeffer- 
son, Sevier,  Blount,  and  parts  of  Cocke  and  Knox,  in  which 
the  ridges  aro  better  defined  than  in  the  last,  but  not  so  well  as 
in  the  adjacent  section  to  the  northwest.  Many  of  the  ridges 
belong  to  the  first  class.  (§  104,)  Such  is  the  so-called  "Bay's 
Mountain,"  north  of  the  French  Broad  A  few  have  the  sharp- 
ly crested  character,  as  the  '■'■Bay's  Mountain,"  which  lies  south 
of  the  French  Broad,  and  separates  Knox  County  from  Sevier. 
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112.  It  is  here  that  the  curious  ranges  of  "Bed  Knobs," 
(§  106,)  are  first  seen.  These  constitute  one  of  the  most  promi- 
nent topographical  features  of  this  region.  They  originate  in 
Jefferson  County  and  in  the  northern  part  of  Blount,  and  ex- 
tend to  the  southwest,  for  the  most  part,  along  the  margins  of 
two  slaty  belts  traversing  this  part  of  the  State.  One  of  those 
ranges,  which  I  mention  as  an  example,  originates  in  the  vicin- 
ity of  Strawberry  Plains,  and  passes  near  Knoxville,  its  red 
prominent  hills  being  just  beyond  the  Holston;  from  thia 
point  it  continues  to  the  southwest,  runs  close  by  Athens,  and 
reaches  a  point  a  few  miles  east  of  Cleveland.  Here  the  Knobs 
cease  to  be  prominent,  but  yet  they  can  be  seen,  and  the  range 
they  form  traced  on  into  Georgia. 

113.  Tb'e  slaty  beLs  just  referred  to,  are  Often  "knobby," 
forming,  in  fact,  "knobby  belts"  like  those  of  SuUivan.  (§  110.) 
One  of  these,  several  miles  wide,  traverses  Sevier  County.  It 
originates  in  fact,  in  G-reene,  and  traverses  Cocke  County  be- 
fore entering  Sevier.  It  lies  just  to  the  west  of  Sevierville, 
strikes  the  end  of  Chilhowee  Mountain,  and  then  continues  on 
down  along  the  western  side  of  this  mountain,  into  Blount. 
This  belt  is  noted  for  its  conical  hills,  or  "knobs,"  especially  that 
portion  of  it  in  Sevier  County. 

114.  The  southern  part  of  the  Valley,  the  section  south  or 
southwest  of  the  Little  Tennessee,  and  of  the  Big  Tennessee 
as  far  down  as  the  mouth  of  Clinch  River,  is,  in  general,  very 
uniformly  fluted  with  ridges  and  valleys. 

115.  In  the  first  place,  the  portion  of  this  section  west  of  the 
East  Tennessee  and  Georgia  Eaih'oad,  contains  numerous  long 
ridges,  both  sharp-created  and  rounded,  many  of  which,  are 
continuations  of  those  traversing  the  section  west  and  north  of 
Knoxville.  White  Oak  Mountain,  already  mentioned,  (|  102,) 
occurs  here.  Missionary  Ridge,  east  of  Chattanooga,  and 
prominent  in  the  plate  facing  page  39,  is  one  of  the  first  class. 
(§  104.) 

116.  North  of  Chattanooga  and  west  of  the  Tennessee  Riv- 
er, as  far  up,  at  least,  as  the  mouth  of  the  Hlwaaaee,  is  a  strip, 
from  four  to  six  miles  wide,  which  is  broken  and  hilly.  It  is  a 
knobby  region,  but  of  a  different  character  from  those  before 
mentioned.    Its  knobs  are  more   dome-like,  and  are  covered 
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with  flinty  gravel.     Tlie  rocks  which  compose  them  are  not 
elate,  but  a  magnesiao  limestone. 

117.  To  the  east  of  the  railroad,  in  the  second  place,  there  is 
much  uniformity  in  the  direction  and  arrangement  of  snhor- 
dinate  parts.  Here  the  ridges  are  principally  rounded  and 
flinty  with  a  few  conspicuous  lines  of  red  hills,  all  being  con- 
tinuations of  the  ranges  from  the  northeast.  The  red  hills  of 
the  Knoxville  and  Athens  Range  are  very  prominent  in  the 
northern  part  of  this  section.  In  addition  to  these,  there  are 
some  narrow,  knobby  belts. 

118.  Valleys  and  Coves. — Such  are  the  relations  existing  be- 
tween the  ridges  and  valleys  of  this  great  division,  that  much 
of  what  might  be  said  here  has  been  anticipated.  The  ridges 
mark  outthe  valleys.  Where  the  former  are  long  and  straight, 
and  occur  side  by  side,  at  short  intervals,  the  latter  will  neces- 
sarily be  long  and  narrow. 

119.  In  the  western  half  of  the  Valley, — that  next  to  the 
Cumberland  Table-land  and  reaching  from  Virginia  to  Geor- 
gia,— the  subordinate  valleys,  as  might  be  inferred  from  the 
character  of  the  ridges,  have  the  greatest  longitudinal  extent, 
and  the  greatest  regularity  in  their  arrangement.  In  fact  they 
are  remarkable  for  these  features.  There  are  several  valleys  or 
ranges  of  valleys  here,  which,  although,  perhaps  not  averag- 
ing more  than  one  mile  in  width,  run  continuously  through  the 
State,  a  distance  of  more  than  150  miles.  They  extend,  more- 
over, each  way  beyond  the  limits  of  Tennessee. 

120.  These  valleys  may  be  easily  traced  out  upon  the  Map. 
In  one  long  range,  which  may  be  presented  as  an  example,  are 
found  the  towns  of  Tazewell,  Clinton,  Decatur  and  Georgetown; 
and  I  might  add  also,  Ringgold,  in  Georgia. 

121.  Another  range  of  valleys  lying  at  the  base  of  the  Cam- 
berland  Table-land,  or  of  Walden's  Ridge,  (as  the  eastern  bor- 
der of  the  Table-land  is  called,)  may  be  here  noticed.  This 
range,  with  the  exception  of  two  or  three  short  breaks  in  Koane 
and  Campbell  counties,  is  also  continuous  through  the  State. 
Powell's  Valley,  in  Claiborne  and  Campbell  counties,  Tennessee 
Valley,*  in  Ehea  and  Hamilton,  and  Lookout  Valley,  in  the 
southern  part  of  the  latter  county,  are  among  its  well  known 
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portions.  This  valley-range,  however,  does  not  come  in  direct 
contact  with  the  base  of  the  Tahle-Iand,  being  usually  separa- 
ted from  it  by  a  low,  sharp  ridge,  and  a  very  narrow  and  curl- 
ons  trough,  often  called  the  "Back  Valley,"  the  latter  lying  im- 
mediately at  the  base,  and  back  of,  the  sharp  ridge. 

122.  In  the  northeastern  portion  of  the  Valley,  especially 
in  Washington,  Greene,  and  Cooke  counties,  the  valleys  partake 
of  the  nature  of  the  ridges,  and  are  comparatively  short  and 
broken.     (§  109.) 

Southwest  of  this  section,  and  especially  south  of  the  Ili- 
wassoe,  there  are  again,  long  ridgea  and  valleys  succeeding 
each  other  laterally,  with  considerable  regularity. 

123.  The  valleys,  in  general,  vary  in  width  from  a  few  hun- 
dred yards  to  several  miles.  Moat  of  them  are  fertile  and  boan- 
tiful.  Some  of  the  narrow  ones  are  not  inviting,  being  cold 
and  unproductive. 

They  are  best  classified  in  accordance  with  their  geological 
characters.  So  far  as  may  be  necessary,  they  will  be  enumera- 
ted in  connection  with  the  descriptiona  of  the  formations  with 
which  they  are  associated. 

124.  My  remarks,  hitherto,  have  been  confined  to  the  subor- 
dinate valleys  lying  wholly  and  properly  within  the  body  of 
the  gi-eat  Valley.  In  addition  to  these,  the  outlying  valleys,  or 
C(Wes,  which  are  more  or  less  interlocked  with  the  ranges  and 
arms  of  the  Unaka  and  Camberland,  or  are  entirely  surround- 
ed by  them,  are  to  be  noticed. 

125.  Beginning  in  the  northeastern  corner  of  the  State,  there 
is,  at  the  first,  one  of  the  largest  and  most  Interesting  coves  in 
Tennessee,  for  such  a  cove,  indeed,  the  valley-lands  of  Johnson 
County,  taken  together,  form.  The  general  outline  and  extent 
of  this  cove  may  be  seen  by  reference  to  the  map.  Below  Tay- 
lorsville,  it  ia  divided  lengthwise  by  Doe  Mountain;  the  parts, 
however,  unite  again  around  the  mountain  in  the  valley  of  the 
Watauga.  (§  51.)  Johnson  County  Cove,  as  it  may  be  called, 
is  a  more  elevated  body  of  valley-land  than  any  other  of  equal 
extent  in  the  State.  Its  average  elevation  is  considerably  more 
than  2000  feet  above  the  sea,  which  Is,  at  least,  as  high,  if  not 
higher,  than  the  top  of  the  Cumberland  Table-land.  It  is  well 
watered  by  the  Watauga,  and  by  Eoane's  Creek  and  ita  crystal 
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tributaries.  Northward,  it  runs  to  a  point  not  far  above  tlie 
Virginia  line.  It  is  entirely  inclosed  by  mountains.  On  the 
east  and  south  lies  the  Stone  Mountain  Eange;  (§  48,)  on  the 
northwest,  the  Iron  Mountain  Eange.  (§  49.)  To  enter  or 
leave  the  cove,  it  is  necessary,  either  to  climb  over  the  nionn- 
tains,  or  to  pass  through  the  very  narrow  rocky  gaps  cut  out 
by  the  water  courses.  The  gaps  most  used  are  those  formed 
respectively,  by  Doe  Eiver  and  the  south  fork  of  the  Laurel; 
the  former  furnishing  a  pass  to  the  southwest,  and  the  latter 
to  the  northwest  into  Virginia. 

126.  Lying  between,  or  rather,  almost  on  the  Ilolston  and 
Iron  Mountains,  just  before  they  unite  near  the  Virginia  line, 
ia  tho  carious  basin  called  Shady.  (§50.)  This  is  ai so  inclu- 
ded in  Johnson  County.  It  is  much  higher  than  Johnson  Cove, 
but  is  of  limited  extent.  It  is  noted  chiefly  for  its  excellent 
iron.  This  little  basin  is  so  elevated  that  its  flora  partakes  of 
a  Canadian  character.  Within  it  flourish  cranberries  and  nor- 
thern conifers. 

127.  The  two  mountains  which  enclose  Shady,  diverge,  as 
they  pass  to  the  southwest,  and  finally  give  between  them  a 
long,  wide,  and  interesting  area — the  Stony  Creek  Valley  of 
Carter  County.     (§  50.) 

128.  In  Washington  County,  between  its  two  principal  moun- 
tain ranges,  is  another  long  valley  called  Greasy  Cove.  (§  58.) 
This  has,  perhaps,  across  its  middle  part,  a  width  of  about  two 
miles.  To  the  southwest  it  gradually  becomes  narrower  and 
finally  ends  in  a  low  gap  upon  tho  State  line ;  to  the  northeast, 
however,  it  widens,  and  finally  opens  out  boldly,  opposite  to  the 
lower  and  larger  end  of  the  Stony  Creek  Valley.  This  valley 
and  Greasy  Cove,  taken  together,  may  indeed  be  regarded  as 
one  long  fusiform  cove  nearly  cut  off  from  the  Main  Valley  by 
the  intervening  Holston  Mountain  and  the  Buffalo  and  Eich 
Mountain  Range  which  approach  each  other  on  the  northwest. 
(§  60,)  These  features,  as  well  as  the  extent  of  the  valleys, 
may  be  seen  by  reference  to  the  Map. 

129.  Limestone  Gove,  in  Carter,  and  Bompass  Cove,  in  Wash- 
ington County,  have  been  already  mentioned.    (§§  57  and  60.) 

130.  In  Greene  County,  a  cove  of  some  importance  lies  be- 
tween Paint  and  Meadow  Creek  Mountains,  It  runs  down  south- 
westerly, into  a  narrow  valley,  called  Peck's  Trough.    (§  64.) 
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131.  South  of  tho  Big  Pigeon,  in  Cocbe  County,  several 
bands  of  limestono  run  to  the  southwest,  back  of  English's 
Mountain,  and  taper  off  in  long  slender  fingers  which  reach 
into  Sevier.  One  of  these  fingers  constitutes  Jones's  Cove,  a 
ijiarrow  valley  four  or  five  miles  south-east  of  English's  Moan- 
tain. 

In  Sevier  County,  north-e^t  of  the  Little  Pigeon  Eiver,  are 
other  small  coves,  of  which,  however,  it  is  not  necessary  to 
speak  here. 

132.  In  the  southern  part  of  Sevier,  and  in  Blount  County, 
there  is  a  group  of  three  large  and  very  interesting  coves. 
They  lie  completely  imbedded  among  the  mountains.  The  first 
two  are  surrounded  by  those  ridges  which  occur  in  the  space 
between  the  main  TJnaka  Range  and  the  outlier — Chilhowee 
Mountain;  (§  66;)  the  third  lies  immediately  at  the  base  of  the 
main  range.  They  all  have  nearly  the  same  dimensions,  ran- 
ging from  five  to  six  miles  in  length,  and  from  one  and-a-half  to 
two  miles  in  breadth.  Their  forms  and  relative  positions  may 
be  seen  upon  the  Map. 

133.  The  first,  Wear's  Cove,  ia  situated  in  the  southern  part 
of  Sevier  County.  It  ia  a  beautiful  and  elevated  region,  walled 
in  all  around  by  high.rough  ridges.  Its  bounding  ridge  on  the 
sontheast  swells  up  to  a  conspicuous  mountain,  which  is  well 
seen  from  Sevierville,  and  from  many  other  distant  points. 
This  cove  has  been  settled  very  nearly  sixty  years,  and  now 
furnishes  homes  for  about  seventy  families. 

134.  The  second  is  Tuckaleechee  Cove.  This  lies  just  within 
Blount  County,  and  is  separated  from  Wear's  Cove  by  a  nar- 
row neck,  or  ridge,  tho  two  being  about  a  mile  apart.  In  leav- 
ing the  latter  we  pass  through  a  low  gap,  and  then  descend 
perhaps  about  300  feet,  into  Tuckaleechee.  This  is  the  largest 
of  the  group.  Little  Eirer  flows  through  it,  and  in  leaving  it, 
cuts  out  a  narrow  pass  through  the  mountain  walls  upon  the 
west,  thus  forming  the  gateway  of  this  imprisoned  basin. 
Tuckaleechee  has  been  settled  about  as  long  as  Wear's  cove,  and 
now  contains  nearly  one  hundred  families. 

135.  The  last  of  the  group  is  Cade's  Cove.  This  is  cut  off 
from  Tuckaleechee  by  a  heavy  ridge,  which  bifurcates  towards 
the  west,  including  between  its  branches,  a  little  valley  called 
"M-doTodo." 
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Cade'a  Cove  is  highly  elevated,  being  more  than  700  feet 
above  Tuekaieeehee.*  It  lies,  as  I  have  eaid,at  the  base  of  the 
main  Unaka  Eange,  and  only  a  few  miles  from  the  State  line. 
Several  fine  "halda"  occur  upon  tbia  part  of  the  range,  (§  81,) 
from  which  can  be  seen,  not  only  the  Cove  below,  but  the  moun- 
tains, lying  west  of  the  Cove,  (Chilhowee  being  especially  con- 
spicuoua,)  and  the  great  valley  beyond  the  mountains,  bounded 
by  its  western  wall — the  dim  edge  of  the  Cumberland  Table- 
land. 

Cade's  Cove  is  remarkable  for  its  rich  bottoms  and  its  meadow- 
like features.  It  is  well  watered  by  the  tributaries  of  Abram's 
Creek.  It  contains  at  present  about  fifty  families.  It  was  par- 
tially settled  about  sixty  years  ago,  but  for  many  years  it  re- 
mained Indian  territory. 

136.  Miller's  Gove  iaa  longnarrowtrough,  immediately  along 
the  southeastern  base  of  Chilhowee  Mountain.  It  is  situated 
partly  in  Sevier  County,  and  partly  in  Blount.  This  cove  has 
been  settled  about  aa  long  as  those  just  mentioned,  and  con- 
tains, perhaps,  thirty  families. 

137.  In  Blount  and  Monroe  Counties,  are  several  other  small 
coves,  several  of  which  occur  along  the  Little  Tennessee  River. 

138.  I  have  now  noticed  the  principal  valleys  and  coves  asso- 
ciated with  the  Unaka  rangea.f  They  have  several  characters 
in  common,  one  of  the  most  important  of  which  is,  that  they  all 
contain,  or  are  baaed  upon,  limestone.  After  thegeneral  eleva- 
tion of  the  whole  Unaka  region,  it  is  doubtless,  in  part,  to  the 
removal  of  limestone,  through  the  agency  of  wdter,  (the  hard 
slates,  sandstones,  and  conglomerates,  now  forming  the  ridges 
being  left,}  that  the  existence  of  these  troughs  and  basins,  as 
sucb.amongthe  mountains, is  to  be  attributed.  The  discussion 
of  this  subject,  however,  belongs  to  another  part  of  the  Report. 

139.  We  now  pass  across  the  Talley  to  the  Cumberland  Ta- 
ble-land.   Here  the  aspect  of  things  is  very  different.    Instead 

•In  Jiily,  185S,  JohQ  Caldwell,  Esq.,  of  Jefferson  County,  was  kind  enough  to  acoom- 
pany  me  through  this  group  of  ooTes.    Bis  knowledge  of  thecountrj,  and  the  research- 

Ma  help,  Hud  by  means  of  a  pocket  level,  the  difference  in  the  elevation  otthe  two  caves 
was  approsimately  determined.    We  found  it  to  be  about  I6(>  feet. 

t  The  DuoWoum  Region,  alrefldy  spoken  of,  (J  68,)  is  not  included  among  the  coves.  It 
differs  from  them  in  its  general  relations,  and  especially  in  its  geological  character. 
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of  a  greatbcd  of  parallel  ridges,  including  naturally,  as  it  were, 
valleys  and  coves,  we  have  an  extended  plateau,  or  table-land, 
the  eastern  border  of  which  is  nearly  unbroken  and  continuous 
through  the  State.  There  are,  however,  two  valleys,  confined 
within  the  general  limits  of  this  table-land,  which,  although 
cat  off  from  the  main  part  of  the  Valley  to  the  east,  are,  nev- 
ertheless, connected  with  it  by  their  geological  and  physical 
features. 

140.  The  first,  and  by  far  the  largest,  is  the  long  and  symmet- 
rical Sequatchee  Valley.  The  head  of  this  valley  is  in  the  bo- 
som of  the  Table-land,  and  nearly  midway  between  the  north- 
em  and  southern  boundaries  of  the  State.  Prom  its  head,  it  pur- 
sues a  nearly  straight  southwesterly  course,  for  about  sixty 
miles,  through  the  counties  of  Bledsoe,  Sequatchee,  and  Marion, 
to  the  Alabama  line.  It  is,  in  fact,  a  great  trough  ennk  length- 
wise in  the  body  of  the  Table-land,  dividing,  or  splitting,  the 
latter  from  its  middle  part,  southwest  ward,  into  two  parallel 
but  unequal  portions  or  arms.  All  along,  on  both  sides,  it  is 
bordered  and  overlooked  by  the  high,  steep,  inner  edges  of 
these  portions.  These  edges  are  from  three  to  five  miles  apart, 
and,  like  great  walls,  mark  out  the  limits  of  the  long  valley 
with  singular  definitenees.* 

141.  The  arm  of  the  Table-land  that  lies  along  the  south- 
eastern side  of  Sequatchee  Valley,  is  a  long  and  quite  uni- 
form belt,  or  table,  from  six  to  eight  miles  wide,  running  down 
into  Georgia  and  Alabama.  Near  the  Georgia  line,  however, 
it  is  much  broken.  In  the  first  place,  the  Tennessee  River,  a 
few  miles  above  the  line,  cuts  completely  through  it,  forming 
a  deep,  narrow  and  serpentine  gorge.f  Then  again,  partly 
upon  the  line,  it  ia  cut  by  Ennning  Water  Creek,  not  so  deeply 
as  before,  but  yet  down  to  a  low  gap  through  which  the  Nash- 
ville and  Chattanooga  iiailroad  finds  a  passage.  The  belt,  as  a 
whole,  separates  Sequatchee  from  tho  main  Valley  to  the  oast, 

n  upon  the  Mtip  of  the 
i. 

tThe  point  nhere  the  Tennessee  cuts  into  this  belt  la  irell  seen  in  the  F»noramia 
view  facing  paga  to.  Passing  Chattanooga,  the  riyer  makes  a  large  bend— from  its 
form  called  the  ifoMosui  Bend— and  then  soon  begins  ila  paaaage  through  the  moon- 
tain.  It  is  in  passing  this  that  the  river  encounters  those  serious  obstructions  so  well 
known  to  boatmen  as  the  BoUoig  Pal.  the  Skillet,  and  the  Pan. 
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and  the  narrow  cuts,  made  by  the  Teoneesoe  and  by  Running 
Water,  are  natural  lines  of  communication  between  the  two. 

142.  North  of  the  Tenneeaee  River,  the  above  belt  forms  a 
part  of  Walden's  Mdge ;  south  of  the  river  its  broken  portions 
constitute  the  Raccoon  Mountains. 

143.  In  a  line  with  Seqnatchee  Valley,  and  a  few  miles  north- 
east of  its  npper  end,  there  is,  I  may  add  here,  a  curious  little 
basin,  sunk  in  the  Table-land,  called  Grassy  Cove.  Still  further 
CO  the  northeast,  in  the  same  line,  lies  Q-ab  Orchard  Gap.  Se- 
quatebee  Valley  and  Grassy  Cove,  likewise  the  latter  and  Crab 
Orchard  Gap,  are  separated  by  high  ridges, 

144.  The  second  valley,  referred  to  above,  is  that  of  the  Elk 
Fork.*  It  lies  in  the  northwestern  part  of  Campbell  County, 
in  the  northern  part  of  the  State,  It  is  narrow,  rough,  and 
nearly  straight.  Originating  near  a  point  called  Mk  Gap,  right 
in  the  midst  of  high  ridges,  it  runs  northeastward  into  Ken- 
tucky. Its  southeastern  side  is  well  defined,  all  along,  by  a 
high,  bold  ridge,  or  crest,  of  the  Cumberland  Table-land,  called 
Pine  Mountain,  which  runs  with  the  valley  to  the  northeast. 
Its  northwesi;ern  side,  on  the  other  hand,  is  irregular,  being 
cut,  or  notched,  by  the  ends  of  spurs  from  Tellico  Mountain, 
another  range  of  the  Table-land.  The  valley  may  be  regarded 
as  lying  between  Pine  and  Tellico  mountains.  The  bed  of  the 
Elk  Fork  has  an  average  elevation  of  about  1200  feet  above 
the  sea. 

145.  Mk  6*ap,  referred  to,  is  a  low  pass,  dividing  the  waters 
of  the  Cumberland  River  from  those  of  the  Tennessee,  and 
connecting  Elk  Fork  Valley  with  the  valley  of  Cove  Creek. 
These  valleys  originating  at  the  same  point,  run  off  nearly  at 
right  angles  to  each  other.  The  latter,  however,  is  narrow  and 
but  little  more  than  a  straight,  deep  cut.  It  opens  below  into 
the  southwestern  end  of  Powell's  Valley.     (§  121.) 

146.  The  valleys  of  Gove  Creek  and  of  Elk  Fork,  are  so 
situated  with  reference  to  each  other,  and  to  the  local  ridgea  of 
this  part  of  the  Cumberland  Plateau,  that  they  furnish  a  com- 
paratively good  route  through  the  mountains  for  the  Knoxville 
and  Kontueky  Railroad.    They  also  completely  detach  within 

"The  Ellt  Forkia  a  tributary  of  the  Clear  Fork  of  Camberlaiid  River. 
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the  limitB  of  Tenneeseo,  a  considerable  part — a  quadrilateral 
area  or  block — of  the  Cumberland  Table-land. 

147.  River  System. — The  Valley  of  East  Tennessee  has  an 
admirable  system  of  rivers  and  water  courses.  Its  rivers  are, 
for  the  most  part,  wide  and  shallow,  and  consequently  but 
moderately  navigable;  yet  their  waters  are  clear  and  beautiful, 
their  smaller  tributaries  exceedingly  numerous,  and  arranged 
with  remarkable  regularity.  Crystal  rills,  flowing  from 
thousands  of  bold  springs,  irrigate  the  land  everywhere,  and, 
with  the  larger  mill-streams  and  the  rivers,  form  a  net-work 
of  water  courses,  which,  for  completeness  and  elegance  is,  per- 
haps, not  excelled. 

148.  The  "  Mg  Tennessee"  and  its  proper  prolongation,  the 
Holston,  (which,  by  the  way,  ought  to  be  included  whenever 
we  speak  of  The  Tennessee,')  constitute  the  great  stream  into 
which  all  the  other  rivers  pour  their  contents.  The  "Forks" 
of  the  Holaton  rise  in  Virginia.  The  Clinch,  also,  and  its  trib- 
utary, Powell's  Eiver,  take  their  origin  in  the  same  State.  All 
of  these  have,  in  general,  a  southwesterly  course,  and  descend 
with  a  considerable  fall. 

149.  At  a  point  about  half  way  through  the  Valley,  the 
Holston  becomes  the  Big  Tennessee,  which,  after  flowing  a  few 
miles  to  the  northwest,  and  receiving  the  waters  of  the  Clinch, 
takes  a  southwesterly  course  until  near  the  Georgia  line,  in  the 
vicinity  of  Chattanooga.  At  this  point  it  makes  its  first  at- 
tempt to  break  through  the  Cumberland  Table-land  and  suc- 
ceeds so  far  as  to  pass  Walden's  Eidgo,  (§  141,  )  and  to  gain 
Sequatchee  Valley.  Here  it  is  again  sent  off  to  the  southwest, 
down  the  Sequatchee  trough  and  its  southwestern  continua- 
tion, many  miles  into  Alabama,  where  finally  it  escapes  to  the 
northwest  through  the  southern  broken  portion  of  the  Table- 
land. 

150.  The  Tennessee  and  its  Virginia  tributaries  thus  follow, 
in  general,  the  trend  of  the  valley.  Tet  there  is,  at  the  same 
time,  a  well  marked  tendency  westward,  and  even  northwest- 
ward, for  all  the  important  offsets  of  the  main  stream,  (the 
Tennessee  and  Holston,)  of  which  there  are  three  in  the  State, 
beside  the  great  one  in  Alabama,  are  to  the  west  and  north- 
west.    These  throw  the  river  into  the  extreme  southwestern 
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corner  of  the  Valley,  and  even  into  its  most  western  outlier, 
the  Sequatchee  trough. 

151.  The  tribntary  rivers  which  flow  out  of  North  Carolina, 
unlike  those  from  Virginia,  all  pursue  a  westerly,  and  mostly 
a  northwesterly,  direction,  until  they  unite  with  the  Holston, 
or  with  the  Big  Tennessee. 

152.  There  are  thus  two  general  directions  in  which  the 
rivers  of  the  Valley  flow;  one,  to  the  northwest,  corresponding 
to  the  direction  of  the  general  drainage  pertaining  to  the  great 
slope  of  which  the  State,  as  a  whole,  is  a  part ;  (g§  9,  10  ;)  the 
other,  to  the  southwest,  corresponding  to  the  deflection  of  drain- 
age caused  by  the  intervention  of  the  Cumberland  Table-land, 
and  by  the  Appalachian  features  of  the  Valley  itself.  (§§  12, 
13  and  11.) 

153.  The  smaller  tributaries — the  "  creeks" — have,  generally, 
great  uniformity  in  direction.  Nearly  every  valley  has  its 
creek,  flowing  either  to  the  northeast,  or  to  the  southwest,  in 
conformity  to  the  direction  of  the  ridges.  If  they  escape  from 
one  valley  to  another,  they  do  so  through  narrow  gaps  in  the 
ridges,  and  then  only  to  be  sent  oflF  again  in  a  direction  paral- 
lel to  their  former  course.  Some  exceptions,  however,  there 
are,  among  which  those  that  flow  into  the  Tennessee  from  Wal- 
den's  Eidge  are  the  moat  important.  Ooltawa,  of  Bradley  and 
Hamilton,  and  Citico,  of  Monroe,  might  also  be  mentioned  as 
important  exceptions. 

154.  Elevation  above  the  Sea. — The  great  Trough,  extending 
from  Pennsylvania  to  Alabama,  including  the  Valley  of  Bast 
Tennessee,  (§  91,)  is  divided  transversely,  by  the  river  systems, 
into  natural  sections  or  subordinate  slopes.  (§  14.)  Of  these, 
none  is  better  defined  than  that  drained  by  the  Tennessee 
iiiver  and  its  Virginia  tributaries.  The  East  Tennessee  Val- 
ley constitutes  the  greater  part  of  this,  and  it  may  give  a  better 
idea  of  the  elevation  and  position  of  the  Valley  to  consider  it, 
at  first,  in  connection  with  this  entire  slope, 

165.  The  slope,  or  trough,  has  its  many  channeled  head,  in 
Virginia,  from  forty  to  sixty  miles  northeast  of  the  Tennessee 
boundary,  along  a  curved  line  running  through  the  county  of 
Taiiewell,  and  through  Mount  Airy,  between  Smith  and  Wythe 
counties.     This  line  is  the  crest  of  a  water-shed  dividing  the 
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■waters  of  th.o  Tennessee  on  the  southwest  from  those  of  New 
Biver  on  the  northeast.  The  Yirginia  and  Tennessee  Eailroad 
crosses  "  Mount  Airy  Eidge"  at  an  elevation  of  2594  feet  ahove 
the  sea.  Prom  this  high  region  the  slope  extends  in  a  south- 
westerly direction  to  the  northern  parts  of  Georgia  and  Ala- 
bama, a  distance  of  about  300  miles. 

156.  The  following  tables  give  the  heights,  in  feet,  above 
tide-water,  of  many  points  in  this  area,  most  of  which,  how- 
ever, are  in  the  East  Tennessee  Valley.  They  have  been  de- 
rived mainly,  from  the  railroad  surveys.* 

The  points  are  arranged  in  lines,  the  first  extending  length- 
wise throngh  the  Trough  :  the  second  is  a  limited  line  nearly 
parallel  to  a  portion  of  the  firat,  and  connecting  two  of  its 
points,  Bristol,  and  a  point  near  the  railroad  bridge  over  Lick 
Creek.  The  others  are  cross -sections.  The  places  noted  are  in 
Tennessee,  unless  otherwise  indicated. 

{!,)  The  first  aeries  runs  along  tha  Vii^inia  and  Tennessee  Railroad 
from  Mount  Airy  Eidge  to  the  Tennessee  line;  it  is  then  continued  along 
the  East  Tennessee  and  Virginia  Eailroad  to  Knoxville,  and  from  this 
point,  along  the  East  Tennessee  and  Georgia  Railroad  to  Dalton,  Georgia. 
We  thus  have  a  complete  longitudinal  profile  of  the  Valley  of  East  Ten- 
nesaoo,  and  in  fact  of  the  entire  subordinate  slope  to  which  it  belongs. 
Mount  Airy  Eidge,  Va....2594  {Level  of  rails).    Va.  &  Tenn.  B.  S. 

Marion,  Va 2129  "  "  " 

Seven  Mile  Ford,  Va. 1976  "  " 

Holston    River  at   Seven 

Mile  Ford 1964  (Surfao   of  river)         "  " 

GladB  Spring,  Va -2,078     (Level  of  rails)  Va  &  Ten.  E.  R. 

Emory  and  Henry  Col- 
lege, Va 2,103  "  "  " 

Abingdon,  Va 2,071  "  "  " 

BBiSTOL,   Fa,  and  Tenn, 

Line -.1,678  "  "  " 

Holston  Eiver  at  Umon.,1,401  (Surface  of  River)  E.T.&Va.B.K. 

"Union 1,4B7  (Level  of  Rails)         "  " 

Summit  between  Holstou 

and  Watauga  KivBrs.1,606  "  "  " 

Carter 1,474  "  "  " 

*I  am  indebted  formnch  YBlaable  infonnation,  and  for  profiles,  to  Mr.  Charles  Wil- 
iioma,  Chief  Engineer  or  the  Enoxvilla  4  Kentucky  Kailroad,  and  to  Mr.  E,  C.  Mor- 
ris,  Chief  Engineer  of  the  East  Tennessee  ft  Georgia  Road,  and  itB  Cleyeiand  and 
ChBttanooga  Branch.  I  am  also  indebted  lo  the  offlcara  of  the  East  Tennassee  and 
Virginia  Rouil  for  the  altitudes  along  their  line. 
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"Watauga,  at  Carter 1,428   (Surface)  E.T. &  Va. K.  B. 

Johnson's 1,643   (Level  of  Riila)  "  " 

Summit  Ijetwean  Watau- 
ga and  Noliotucky  ...1,841                  "  "  " 

Jonesborougli 1,734                  "  "  " 

Limestone 1,419                  "  "  " 

Fulleu'8 1,489  " 

GreeneTille  (Depot) 1,581                1'  "  " 

Blue  Spring 1,219                  "  "  " 

Blue  Spring  Summit 1,368                  "  "  " 

Lick  Creek _1,112    (Surface)  '■  " 

Bull's  Gap 1,214    (LoTel  of  rwls)  "  " 

Eusselville 1,260                  "  "  " 

Morristown 1,288                  "  "  " 

Summit  west  of  Morria- 

town 1,362                  "  "  " 

Mossy  Creek „.1,111                  "  "  " 

New  Market 1,057                  "  "  " 

Strawberry  Plaina 906                  "  "  " 

Holston,  at  Strawberry 

Plains „.   849  (Surface)  "  " 

McMillan's _   868  (Level  of  rails  " 

KNOXVILLB,  {Depot} 893  (Grade)   E.  Teon.  &  Ga.  E.  B. 

McClellan's  Summit 992                 "  "  " 

Knos  County  Line 882                 "  "  " 

Lenoira 786                 "  "  " 

Loudon 814                  »  "  " 

Tennessee  Kiver,  at  Lou- 
don   73  7  (Low  water)  "  " 

Sweet  Water.Smnmit...-.  1023  (Grade)  "  " 

Athens 998        "        "  "  " 

HiwaaaeeKver _   723         '         "  "  " 

"           "    684  (Low  water)  "  " 

Cleveland _ 878  (Grade)  "  " 

Summit  in  7eiin.  Dim- 
ding  ridge  between  Ten' 
nesiee  arui  those  fiotcing 

into  the  GnlfofMexKO..  892  (Grade)  "  " 

State  hhe,  Tenn.  ^  6a.  837         "  "  " 

Dalton,Ga „  VJl         "  "  " 

(2.)  The  following  table  includes  the  heights  of  certain  points  along  one 

of  the  experimental  lines  of  the  East  Tennessee  and  Tirginia  Eailroad. 
It  extends  from  Bristol  through  Blountville,   crosses  the  Holston  at  Long 

Island,  runs  up  the  valley  of  Horse  Creek,  and  then  down  that  of  Lick 

Greek,  until  it  strikes  the  adopted  line  near  the  mouth  of  Gap  Creek. 

Bristol,Tenn.ftndVa.Linel67S  (Rails) 7a.  and  Tenn.E.  R. 


Joy  Google 


Steele's  Creek 1626  (Surface) May' 

Summit   (3f    miles    from 

Bristol) 1727         "  " 

MuadyCreek(ne6r  Blount- 

ville) 1660        " 

Summit   (13    milea    from 

Bristol _17T3        "  " 

Holston  River  (upper  end 

of  Long  Island) 1218        "  " 

Summit  between  Horse  Or. 

snd  Lick  Or 1413        "  ■' 

Lick  Cr.   (13  miles  from 

lastSummit) 1193         "  " 

Summit  (8J  miles  further 

on) _1222         "  ■' 

Lick  Cr.  (5|miles  on) 1118        "  " 

Mouth  of  Gap  Creek  (near 

R.  E.orosaing  of  Lick 

Creek 1118        "  " 

(3.)  The  following   points  occur  along  aline   extending  acrosi,  (indi- 
rectly,) from  the  Watauga  Valley  in  N.  C,  through  Johnson  County, 
Tenn.,  to  Abingdon  and  to  the  Saltworks,  or  Saltville,  Va. 
Headwaters  of  Linn  villa 
and  Watauga  rivers, 
west  foot    of   Grand- 
father Mt.,  N.  C .4100 - Guyot. 

Shnirs    Mill-pond,    Main 

Watauga,  N.  C 2917 K  R.  Survey. 

STATE  LINK,  Tllai.  ^  If.   0. 

(Watauga ■Valley)...-2131 E.  R.  Survey. 

Tajlorsville,  Tenu .5396 Guyot. 

Holston,  South  Pork,  Va., 
on  the  road  to  Abing- 
don  1778 " 

Holston,     Middle     Fork, 

Tft.,  id 1772 " 

Abingdon,  Va.  (Depot),,, -2071 » Va.  &  Tenn.  E.  E. 

Saltworks,  Va.,  Depot  on 
the  North  Pork  of 
Holston  River _1712  ....._ "  " 

(4.)  From  the  State  line  in  the  rocky  gorge  of  the  Little  Tennessee 
River,  through  Knoiville  to  Kentucky,  an  interesting  and  entire  cross- 
section  is  furnished.  It  is  from  the  surveys  of  the  Knosville  and  Charles- 
ton, and  the  Knosville  and  Kentucky  railroads,  It  crosses  nearly  through 
the  middle  of  the  Valley. 
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STATE  LINE,  OH  the  Littla 

Tenn  * 1114  (Grade) K.  &  C.  E.  E.  Survey. 

Tenn.Kiyer  near  Harden'a  sOO       "  "  " 

Abram'sCceek 872         ■'  " 

"  "       855  (Surface)  "  " 

End  of  Chilhowee  Mt 870   (Grade)  "  " 

Four-mile  Creekt 825        "  "  " 

"  "     808  (Surface)  "  " 

Dividing  Ridge  betweeu 
Four-mile  and  Hino- 
mile  Greeks 896  (Grade)  "  " 

Dividing  Bidge  between 
Four-mile  and  Nine- 
mile  Creeks 945  (Surface)  "  " 

Nine-mile  Creek,  30  milea 

from  Knoiville 832        "  "  " 

Nine-mile  Creek,  26  milea 

from  Enosvi lie 913  (Grade)  "  " 

Nine-mile  Creek,  26  miles 

fromKnosyille 900  (Surface)  "  " 

Dividing  Kidga  between 
tie  TennesBce  and  Lit- 
tle Rivers,  21  miies 
from  Enosvillo 1045  (Grade)  "  " 

Dividing  Ridge  between 
tbe  Tennessee  and  Lit- 
tle Rivers,  21  miles 
from  Knosville 1076  (Surface)  "  " 

Pistol  Cr.,  Mid.  Pork  (Ma- 

ryville) 876        "  '■  " 

KstolCr.  North  Fork 83B       "  "  " 

Pistol  Cr _  810  (Grade)  "  " 

"         " _  790  (Surface)  " 

Summit 870        "  "  " 

Little  River -  802  (Grade)  "  " 

"         "    _  768  (Surface)  "  " 

Summit 890         "  "  " 

French  Meadow  Or 852  (Grade)  " 

Summit,  nearly  2  miles  from 

Knosville 986        "  "  " 

HolatoaRiver 810  (Surface)  "  " 

•  For  the  elevation  of  the  Tennessee  line  on  the  French  Broad  RiTer,  and  the  Warm 
Springs  In  North  Csrolias,  see  page  S2, 

fAtapolnt,  between  Four-mile  Creek  and  the  "End  of  Chilhowee  Mt.,"  the  profile, 
from  which  those  eleralions  were  l»ken,  suddenly  drops,  going  toward  Knoiville, 
fifty  faat,tho  following  note  being  attached:  "Jostle  oC  fifty  feet  from  error  in  level- 
ing."   The  proSle  ia  one  deposited,  according  to  law,  in  the  offlee  of  the  Hectetury  of 
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KMOXYiLLE -  900       "  K.  &  K.  K.  K,  Survey. 

Black  Oak  Ride  (Gap) 1106  (Grade) 

Beaver  Creek 982  (Surface) 

Copper  Ridge _I07l  (Grade) 

BullKun 823  (Surface) 

Chestnut  Bidge -1038  (Grade) 

Clioton -  847       " 

ClinehKiTer,  (Clinton),,,,  791  (Surface) 

Oane  Creek 88T        " 

Coal  Creek 865       ■' 

Indian  Grave  Gap -1265         " 

«  "        "    „1188  (Grade) 

CoveCreek 1041  (Surface) 

Elk  Gap 1702       " 

«       ■'    1620  (Grade) 

State  Line,  (Tenn.  &  Ky.)  990        '■ 
(5.)  The  following  is  another  cross-section.    It  extends  from  Cleveland 
to  Chattanooga,  thence  through  the  Running  Water  Gap  of  the  Raccoon 
Mountains,  across  the  Sequatchea  Talley  and  by  Stevenson,  to  the  Tunnel 
of  the  Nashville  and  Chattanooga  Railroad. 

Cleveland 878  (Grade)..,C,&  C.  Br.of  E.  T.  &Ga.  R.  R. 

Candy's  Creek 794        "  "  "  " 

Lea's  Summit 918         "  "  "  " 

"White  Oak  Moun- 
tain (Gap)...-,  aia       "  "  "  " 
Ooltawft  Creek.,,.-  790  ?     "                    "                "  " 

Summit 912        "  "  "  " 

Chickamauga 682        "  "  "  " 

"  649  (Low  "Water)    "  "  " 

Tunnel 752  (Grade)  "  "  " 

Chattanooga* 675         "  "  "  " 

"  Tenn.  River  642  (Surface)     W.  &   A.  R,   B.  (Ga.    Eood.) 

«  esa  (Grade)  "  "  " 

«  -  676         " N.  k  C.  R.  R. 

LookoutCreek 676        "  "  " 

Point  near  6  miles 
from     Cbatta- 


•TheelevationspettainiDgtoChflttEinoogaflre  derived  from  the  several  roKde  termi- 
nating at  that  place.  The  difference  between  the  eJeTationBgiTBDbJthsClevelandBod 
Georgia  roads  reBpeolively,  may  result,  in  part  at  least,  from  the  profiles  not  meeting 

The  elevation  given  by  the  Nashville  4  Chattanooga  road  has  been  derived  from 
the  profile  of  thie  road  carried  through  from  Nashville ;  it  is  the  height  abovi 
of  Mobile  Bay.    When  the  elevaHonB  of  point 
apeak  more  particularly  of  this  profile. 

The  heights  642  and  683  are  from  a  proflla  on  Bonner's  Map  of  Goorgia. 


e  Tennessee  are  given,  I  will 
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Summit 977  (Grade) 

Eunning    Water| 

Summit lOlT  (Surface) 

Whitesides 868  (Grade) 

ShBll  Mound 636        " 

A  Summit -.  697  {Surface) 

Tennessee  River...  629  (High  water 

A  Summit 749  (Surface) 

A  point  at,  or  near 

Sieuendnit 680        " 

Crow    Creek   Val- 


...N.  &  C.  E.  E. 


do 


.  612 


Water _  598         "  "  " 

Crow  Creeli  Val- 
ley, 8  miles 
further  on 634        "  "  " 

Crow  Creek  Val- 
ley, 9  milea 
fgrtheron 674  (Surface) 

ttitihel* 1163  (Grade)  "  " 

(6.)  The  remaining  table  presents  a  cross-proflle  from  "  Cross  Plains," 
(Dalton?)  Ga.,  to  Chattanooga,  Tenn.,  along  the  Western  &  Atlantic 
Railroad,     It  is  taken  from  Bonner'B  Map  of  Georgia. 


Cross  Plains,  (Dalton)  Ga- 773.. 

Tunnel,  Ga __  859... 

B  TUHHKl.. 

fa  bettcem  Tenn. 
Siver  waters  and  those  floieing 
into  the  Gulf  qf  Mexico. _I033 


Tenn.  River,  at  Chattanooga 642 

In  stable  of  ekvationa  of  points  along  tlie  Memphis  and  Charles 


On  the  N.  &  C.  R.  K.  profile,  from  which  the  above  heighfs  were  i 

taken   itisnotwiUi' 

roj  power  to  determine  the  eiaet  point  at  which  the  two  roads  i 

in  the  elevations  may,  m  part,  be  due  to  this.     I  suepeot,  howeve 

r,thate02,80i8helo 

the  true  height  of  the  Depot. 

•At  Montgomery'B  Gap.  seven  miles  east  of  Wineheslar.    In  a  r 

Edgar  Thompson  (IMJ)  upon  an  eipennienlal  survey  of  the  line 

of  the  N.  4  C.  B.  B 

ot  above  the  Atlanti. 

and  but  200  yards  wide  on  top,  with  Bl«ep  deolivitles  OQ  each  side,  a 

of  a  railroad  by  means  of  a  short  tnmiel  209  feet  below  its  apes.    . 

the  road  will  artsm  an  eleTstion  of  116a  feet  above  the  ocean,  aud  pas 

(3  through  the  mom 

tarn  by  a  tunnel  2100  feet  long."    Aooordics  to  the  proaies  of  the 

road  the  tunnel  wa 
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157.  Prom  the  tables,  it  ia  seen  that  the  fall  of  the  Holstoa 
and  Tennossee  Eiver,  from  Saltville,  (Table  3,)  on  the  North 
Fork  of  Holston,  Va,,  to  Chattanooga,  is  approximatively  1040 
feet.  Of  this  fail  very  nearly  one-half  occurs  in  Tirginia,  in 
the  valley  of  the  ITorth  Fork,  above  Kingsport. 

15S.  Confining  ourselves  to  Tennessee,  the  general  elevation 
and  the  southwesterly  descent  of  the  Valley  of  East  lennessee 
are  best  represented  by  the  profile  of  its  longer  and  central 
axis.  This  may  be  considered  aa  extending  from  the  Virginia 
line,  near  Kingsport,  along  the  northwestern  base  of  Bay's 
Mountain  to  Eussellville,  and  then  as  being  coincident  with  the 
East  Tenn.  and  Va.  Railroad,  and  with  the  East  Tenn,  and 
Ga.  road  as  far  down  as  the  southern  boundary  of  the  State. 
Referred  to  this  line,  the  Valley  has  an  elevation  (as  deter- 
mined by  the  rivor-sur faces)  ranging,  and  running  down,  from 
about  1220  feet  to  684  above  the  sea. 

159.  The  foUowing  table  exhibits  the  rate  'of  descent.  The  heights  are 
those  of  river  aurfaees.  The  direct  distances  between  the  points,  and  the 
differencea  in  elevation,  are  given  on  the  right. 

Holston,  at  Long  Island, 

above  Kingsport, 1218  ft. 

Holston,   at  Strawberry  Uist.  85  mile..     Pall  3M  ft. 

Plains, 840      I 

J-Dist.  16      "       Fall    33  " 

Holston,  at  Enoiville, _  8167     i 

[Diet.  28      "        Fall    79  " 

Tennessee,  at  Loudon, _  737       i 

}  Diat.  40      "        Fall    58  " 
Hiwassee,  at  Calhoun, «  684 

160.  From  this  it  appears  that  the  greater  part  of  the  de- 
scent (more  than  two-thirds)  occurs  before  reaching  Strawberry 
Plains. 

161.  Including  the  surface,  along  the  axis  of  the  Valley,  the 
general  elevation  near  the  Virginia  Hue,  is,  perhaps,  1300  or  1400 
feet;  towards  Strawberry  Plains  it  is  less,  and,  from  this  point 
to  the  Georgia  line,  it  may  be  taken  at  abont  900  feet,  or  as 
ranging  from  1000  down  to  800.* 

162.  In  addition  to  the  aouthwesterly  descent,  the  general 

*In  Jefferson  Countj.fllong  the  lioe  of  tbe  raili 
fDnn[nganrQt€re9trng]oc^pTat«flu,  vbichhflsau  e 
the  HolatoQ,  on  the  northwest. 
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plane  of  the  Valley  has,  eonsietently  with  the  northwesterly 
tendency  of  the  i^vers,  (§§  150,  161  and  152,)  a  decided  slope 
to  the  northwest, 

168.  The  following  tables  will  i^ve  approiimately  the  degree  of  inclina- 
tion in  this  directioD. 

The  heights  {above  the  sea)  of  the  mouths  of  the  Clinch  and  Hiwasgoe 
rivers,  respectively,  have  been  determined  by  the  rate  of  the  fall  of  the 
Tennessee  Biver  between  Loudon  and  Chattanooga.  This  is  0.805  feet  per 
mile.  The  direct  diatanoea  from  point  to  point,  and  the  differences  in  ele- 
vation, are  given  as  in  the  last  table. 
(1.)  Tenn,&N.O.Line,Wafauga 

Valley, 2131», 

^  „  -r,  „   =.  |DiBt.22miles.    Fall  703  ft. 

Watauga,  at  Carter,  E.  T,  &  f 

Va.  E.  R., 1428   \ 

iDist.  IT       "        laliaiO  " 
Holston,  at  Long  Island,  ....1218   -• 

(2.)  Tenn.  &  N.  C.  Line,  French 

Broad, 1264*., 

iDiat.  68  miles.    Fall  448  " 

Holaton,  at  Enoxville, 816?^ 

Clinch    lliver,  Clinton;  K.  [ List.  16       "        Fall    25" 


(8.)  Tenn.  &  N.  0.  Line,  Little 

Tennessee, _ IIU*., 

iDist.  30  miles.     Fall  377  ft. 


Tennessee  Eiver,  Loud< 

Mouth  of  Clinch, - 

(4.)  Hiwasaee,  at  Calhoun,.. 
Mouth  of  Hiwassee,. 


l  Mat.  14      "        Fall    18  " 
)    ■* 

[•  Dist,  16  miles.    Fall    27  ft. 


Reference  may  also  be  made  to  the  table  of  heights  (page  60)  along  the 
Western  &  Atlantic  Railroad.  Dalton  has  an  elevation  considerably  above 
Chattanooga,  and  the  Tunnel  is  more  than  200  feet  above  the  Tennessee  at 
the  latter  place. 

164.  -Climate. — In  speaking  of  the  climate  of  the  State,  in 
general,  that  of  this  division  was  neceaaarily  included.  I  add 
but  little  more, 

165.  Knoxviile  is  very  |near  the  centre  of  the  Valley.  Its 
higher  portions  are  nearly  1000  feet  above  the  sea;  this,  at  any 

•These  ore  not  the  elevations  of  the  river  aurfacea;  they  are  all,  however,  within, 
perhaps,  fifteen  or  twenty  feet  of  those  sarfaces. 
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rate,  -without  causing  material  error,  may  be  taken  as  the 
height  of  the  particular  points  at  which  the  observations  were 
made.  The  mean  annual  temperature  here  is  57°.03,  or  simply 
57°,  at  least,  according  to  the  limited  data  we  possess.     (§30.) 

166.  In  the  upper  part  of  the  Valley,  near  the  Virginia  line, 
the  annual  mean,  on  account  of  greater  elevation  above  the 
sea,  and  higher  latitude,  will  be  at  least  two  degrees  less ;  while, 
upon  the  other  band,  near  the  Georgia  line,  it  will  be  as  much 
greater.  It  will,  therefore,  range  throughout  the  Valley  from 
about  55°  to  59°. 

167.  The  summer  mean,  &t  Knosviile,  which  has  been  placed 
at  73°.6,  (§  31,)  is  about  that  of  Philadelphia,  Pa.,  as  well  aa 
that  of  several  points  in  Central  Virginia,  of  Cincinnati, 
Louisville,  Ky.,  Southern  Indiana,  and  Central  Illinois.  It  ia, 
too,  I  may  add  here,  that  of  the  central  part  of  Spain,  and  the 
northern  part  of  Italy.  The  summer  of  the  East  Tennessee 
Valley,  is,  therefore,  considering  its  valley-like  character,  and 
its  low  latitude,  a  comparatively  cool  one.  This  is  mostly  due 
to  the  considerable  elevation  of  the  region  above  the  sea. 

This  lower  summer  temperature  has  its  influence  in  giving  to 
East  Tennessee  agricultural  features,  to  some  extent,  different 
from  those  found  elsewhere  in  the  State. 

168.  It  might  be  thought  that  the  mountain  ranges  which 
bound  the  Valley  on  both  sides, would  materially  aifect  its  climate. 
This,  liowever,  is  not  the  ease.  These  ranges  are  happily,  so  sit- 
uated as  not  to  obstruct,  to  any  considerable  extent,  the  south- 
westerly and  westerly  winds,  which,  of  all  others,  in  an  agri- 
cultural point  of  view,  are  most  important.     (§  35.) 

The  great  trough,  of  which  the  Valley  is  a  part,  is  open  to- 
wards the  southwest,  so  that  these  winds,  coming  from  the  G-ulf 
of  McKico,  and  charged  with  warmth  and  moisture,  flow  freely 
through  it,  imparting,  dnring  the  spring  and  summer,  fertility 
to  all  its  parts.  The  mountain  ranges,  doubtless,  change  the 
direction  of  the  winds,  to  some  extent,  and  thus,  make  south- 
westerly and  northeasterly  winds  more  frecyient  than  they  would 
be  otherwise. 

Sig.  5.    Vol.1. 
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in, — The  Cumbbrlahd  Table-land. 

169.  General  Character. — Leaving  the  Valley  of  Bast  Tennes- 
see, and  passing  westward,  we  naeetnext,  with  the  elevated  and 
wide -spreading  plateau  well  known  as  Cumberland  Mountain. 
This,  in  order,  ia  the  third  great  natural  division  of  the  State. 
{§  25.)     I  have  already,  many  times,  called  it  the    Table-land. 

170.  As  a  natural  division,  it  ia  well  defined,  and,  as  to  many 
things,  has  no  lack  of  interest.  As  we  will  see  hereafter,  it  ia 
the  great  depository  of  all  the  atone-coal  in  Tennessee,  Pruit- 
growera  and  horticulturists,  notwithstanding  its  genera!  agri- 
cultural character  is  not  in  the  beat  repute,  look  do  it  as  a  field 
of  promise;  stock-raisers  hope  to  make  it  a  land  of  meadows 
and  pastures;  its  cool  summer  nights,  render  it  attractive  during 
the  hot  months;  and  it  bids  (air,  in  a  few-years,  to  be  the  favor- 
ite summer  resort  of  Southern  men. 

171.  As  yet,  this  portion  of  the  State  is,  for  the  most  part, 
but  thinly  settled.  Over  its  wooded  plains  the  deer  is  still 
chased,  and,  in  some  of  its  wild  coves,  the  wolf  and  the  black 
bear  find  hiding  places.  Nevertheless,  it  baa  upon  its  fiat  and 
elevated  surface,  a  number  of  small  villages,*  and,  upon  its 
northern  half  especially,  many  tracts  well  coven,!  with  farms. 

172.  Geographical  delations,  Limits,  and  .irea.— Confining 
ourselves  to  Tennessee,  this  division  is,  in  the  main,  a  great  ta- 
ble, or  mountain -block,  reatingupon  the  genera!  plane,  towhich 
the  general  surface  of  the  Stato  has  been  referred.     (3.) 

Its  top  is  elevated  above  this  plane,  and  above  the  low-lands 
on  each  side,  from  nine  hundred  to  twelve  hundred  fcot.f 

173.  Looking  beyond  the  State,  we  find  the  Cumberland  Ta- 
ble-land to  be  part  of  a  long  belt  or  high  land  extending  from 
the  southern  part  of  New  York,  through  Pennayivania,  Western 
Virginia,  Eastern  Kentucky  and  Tennessee,  into  Alabama,  in 
which  State  it  finally  sinks  away.    This  belt,   in   its  entire 


-  Among  them,  are  sis  county-towna. 

■  In  the  panoramic  Tiew  facing  this  page,  the  weatem  eaci 

arpment  facing  the  Table- 

italns— is  seen.    The  vtew 

lends  from  Alabama  through  Tennessee,  te  within  twenty  m 

lies  at  the  Kentucky  line, 

i  embraces  mnoh  of  the  western  aide.    (See  J  191.) 

n  the  view  opposite  page  40,  a  portida  of  the  eastern  eacar 

pmenl— that  of  the  subdi- 

(ious  Walden'a  Eidge  and  Raccoon  Mountain— is  prominent 

to  the  left  of  Chattanooga. 
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length,  is  intersected  completely  by  only  two  streams,  Now  Riv- 
er in  Virginia,  and  the  Tennessee  in  Alabama.*  Its  eaatorn  es- 
carpment presents,  generally,  a  bold,  steep  face,  and  is  known, 
in  PenneylYania  and  Virginia  as  the  Alleghany  Mountain. 

484.  The  belt  just  mentioned,  crosses  Tennessee  obli(ineiy. 
The  portion  within  the  State — the  Table-land  wo  are  consider- 
ing— although  much  indented  by  valleys  and  coves,  is  nowhere 
completely  cut  in  two  by  them.  It  could  furnish  a  highway 
from  Kentucky  to  Alabama,  upon  its  flat  top,  along  which  a 
traveler  might  pass,  without  once  descending,  and  even  with- 
out discovering,  at  any  time,  his  elevation.  The  engineers  of 
the  Nashville  and  Chattanooga  Railroad,  in  their  experimental 
surveys,  cculd  find  within  Tennessee,  no  low  pass  through  one  of 
the  leading  arms  of  the  Table-land,  and  were  therefore  com- 
pelled either  to  ascend  and  go  over,  or  else,  by  making  a  great 
deflection  to  the  south  in  Alabama,  go  round  it.  The  latter 
alternative  they  adopted. 

The  top  of  the  Table-land,  though  comparatively  flat,  does 
not  become  monotonous  to  the  traveler.  Low  ridgea  and  shal- 
low valleys,  with  crystal  streams,  are  occasionally  met  with, 
and  afford  a  pleasant  variety,  which  relieves  what  would  oth- 
erwise be  the  sameness  of  its  "flat  woods." 

175.  At  a^'^ost  all  points,  on  both  sides,  the  surface  breaks  off 
suddenly  in  sandstone  cliffs  and  precipices,  which  are  from  20 
to  100,  or  even  200  feet  high.  These  form  all  along  the  sides  of 
the  Table-land,  a  well  defined  margin  or  brow.  From  beneath 
this  very  frequently  overhanging  brow,  the  steep  slopes  of  the 
aides  commence,  and  run  down  to  the  low  lands. 

"With  the  exception  of  the  northeastern  part  of  the  division, 
the  slopes  below  the  cliffs  rest  mostly  on  limestone.  The  sand- 
stone which  appears  in  the  cliffs  caps  the  whole  plateau,  while 
limestone  forms  its  base.  The  former  gives  sharpness  of  out- 
line to  its  crested  margin. 

176.  The  eastern  border  ot  the  Table-land  is  comparatively 
a  nearly  direct,  or  gracefully  curving  line.  The  indentations 
made  by  the  streams,  are,  upon  the  map,  hardly  noticeable. 

177.  Along   its  western  border,  however,  it  ia  remarkably 

■The  portion  bfltneen  these  riiera,  is  amerked  feature  of  the  Tennessee  and  Nen 
Eiver  slupe,    Sae  Map  of  this  slope  faelng  page  6. 
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different.  Here  the  Tatle-land  is  irregularly  scalloped  aod 
notched  by  deep  coves  and  valleys,  separated  from  each  other 
bylongspursjuttingtothe  west.  Thesedeep  indentations, from 
which,  and  in  some  cases,  through  which,  flow  the  different 
branches  of  the  Elk,  Collins'  Eiver,  the  Caney  Fork,  Eoaring 
Eiver,  and  Obey's  Eiver,*  give  the  western  outline  a  very 
ragged  and  dissected  appearance. 

178.  Along  the  Kentucky  and  Tennessee  line,  the  Table-land 
is  about  seventy-one  miles  wide.  It  becomes  narrower  south- 
ward. Across  it,  along  the  southern  boundary  of  the  State,  inclu- 
ding Raccoon  Mountain  and  Sequatchee  Taliey,it  is  fifty  miles. 
Altogether,  the  division  proper,  covers  an  area  of  5100  siLuare 
miles — nearly  one  eighth  of  the  State.  It  includes  within  its 
limits,  the  counties  of  Scott,  Morgan,  and  Cumberland;  the  lar- 
ger parts  of  Fentress,  Van  Bur  en,  Bledsoe,  Grundy,  Sequatehee,t 
and  Marion;  considerable  parts  of  Claiborne,  Campbell,  Ander- 
son, Ehea,  Hamilton,  Overton,  Putnam,  White,  and  Franklin; 
and  finally,  small  portions  of  Warren  and  Coffee. 

179.  Farts,  or  Subdivisions,  and  Outliers. — Unlike  the  great 
Talley  to  the  east,  the  Cumberland  Table-land  is  comparatively 
simple  in  structure  and  parts.  (§  139.)  There  are,  however, 
two  partially  detached  portions,  certain  ranges  and  groups  of 
mountains  bordering,  or  resting  upon  it,  and  a  number  of  out- 
liers which  maybe  noticed. 

The  partially  detached  portions  referred  to  have  been 
already  spoken  of.  One  is  the  arm  cut  off  by  Sequatchee 
"Valley;  the  other,  the  remarkable  quadrilateral  block  detached 
by  the  Elk  Fork  and  Cove  Creek  Valleys.]: 

"In  many  of  the  poyea  cmdyalleys  referred  to  aboye  at  the  base,  ood  on  the  limealone 

amount  of  water  which  they  diaoharfie.  In  quite  o  number  of  instances.  Iheae  springs 
bring  to  the  day,  at  once,  large  creeks,  tribntarles  of  the  risers  motitioned.  Some  of 
them  famish  excellent  mill  sites.  Along  the  base  of  the  eastern  escarpment  also,  similar 
springs  occur  at  intervals.  These  springs  are  the  outlets  of  snbterraneaa  streams, 
many  of  whioli,  doubtless,  flow  through  long,  and  unexplored  cayea  and  paa sages  in 
the  great  limestone  bed  upon  which,  the  sandstone  and  ehnlecap  of  the  Table-land 
rests.  Notalittle  of  the  water  which  falls  upon  the  surface  of  the  Table-land  is  thus 
drained  olT. 

t  This  county  has  been  mentioned  severaltimcs.  It  is  proper  l«  stole  howerer,  that 
it  has,  at  present,  by  adeoisionof  the  Supreme  Court,  no  legal  esistenec.  Unas  made 
to  include  parts  of  Marion,  Grundy,  Bledsoe,  and  Hamilton,  the  most  degirsble  por- 
tion of  the  county  beinj;  in  Sequatahee  Valley. 

JSee  J§  140, 141,  and  1*2;  also  8  146  and  Map. 
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180.  The  northwestern  side  of  the  "block"  juat  mentioned, 
rises  in  a  higli-ereeted  ridge,  or  margin,  forming  the  long, 
straight,  and  bold  Pine  Mountain.  (§  144,)  This  ridge  runs 
to  the  northeast  into  Kentncky.  Its  northwestern  face  rises  up 
steeply,  to  an  average  elevation,  above  Elk  Fork  Valley,  of  at 
least  1000  feet. 

181.  The  southeastern  and  southwestern  sides  of  the  block 
(that  is  to  say,  the  sides  extending  continuously  in  a  line  from 
Cumborland  Gap  to  a  point  a  few  miles  beyond  Jackeboro', 
or  to  Wheeler's  Cove,  and  then  turning  and  running  to  Elk 
Gap)  are  both  singularly  and  closely  bordered  by  a  steep  and 
roof-like  ridge,  which,  after  running  in  a  nearly  direct  line  on 
One  side,  gracefully  curves  around,  and  rune  along  the  other. 
(See  Map.) 

182.  This  "block"  is,  however,  not  the  only  part  of  the 
Table-land  thus  bordered  by  a  high,  roof-like  ridge.  There  is, 
indeed,  a  tendency  toward  the  formation,  and  isolation,  of  such 
a  ridge  most  of  the  way  along  the  eastern  side  of  the  Table- 
land, from  the  point  where  the  Tennessee  Biver  cuts  it,  to  the 
Virginia  line.  It  is  called,  too,  Walden's  Bidge,  nearly  through- 
oat  this  whole  distance. 

Immediately  north  of  the  Tennessee  Eiver  the  name  Wal- 
den's Ridge  is  applied  to  the  entire  arm  of  the  Table-land  cut 
off  by  SecLuateheee  Valley.  Before  this  arm  connects  with  the 
main  body  of  the  plateau,  around  the  head  of  the  valley  men- 
tioned, it  takes  the  form  of  a  shallow  trough,  the  edges  rising 
up  in  crested  ridges.  Above  Sequatchee  Valley,  and  in  a  line 
with  it,  the  western  edge  becomes  blended  with,  or  rather  con- 
stitutes the  eastern  aide  of,  a  range  of  mountains,*  which  rise 
above  the  general  level  of  the  Table-land,  and  may  be  regarded 
as  resting  upon  it.  At  the  same  time,  the  eastern  edge  be- 
comes more  prominent,  and  soon  alone  takes  the  name  of 
Walden's  Kidge.  It  is  more  or  less  sharply  crested,  and 
appears  like  a  ridge  placed  along  on  the  margin  of  the  Table- 
land. 

183.  Further  north,  above  Emery  Eiver,  this  sharp  ridge 
becomes  entirely  detached  from  the  body  of  the  Table-land, 
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being  separated,  from  it  l>y  a  deep  and  narrow  valley,  or  line  of 
valleys.  From  the  Salt-worke,  in  Anderson  County,  north- 
eastward, this  ridge  is  very  prominent  and  characteristic ;  it 
runs  many  milea  in  a  direct  course,  then  curves  heautifully 
around  to  the  northwest,  after  which  it  again  pursues  a  direct 
course  until  intersected  hy  the  valley  of  Cove  Creek,  near  Col. 
E.  D.  Wheoler's,  in  Campbell,  where  it  falls  away.  Here,  how- 
ever, it  is  very  nearly  continuous  with  the  ridge  of  similar 
character  of  which  I  have  spoken,  (§  181,)  at  the  point  where 
the  latter  curves.  The  portion  of  thia  first  mentioned  ridge 
from  Cove  Creek  to  Cumberland  Gap  may  be  considered  as 
continuing  the  line  of  "Waiden's  Eidge  on  to  Virginia  * 

184.  These  ridges,  from  the  Emery  to  Virginia,  are  among 
the  greatest  curiosities  of  the  whole  Cumberland  Table-land. 
Sharp,  bold,  and  roof-like,  mostly  made  up  of  vertical  sheets 
of  solid  sandstone,  they  appear  like  a  vast  military  work,  de- 
signed to  protect  the  main  mountain  from  the  encroachments 
of  the  Lowlandors.  There  are  very  few  gaps  in  them.  Those 
that  do  occur  are  wator-gaps  formed  hy  creeks.  To  get  at  the 
foot  of  the  mountain,  though  it  may  not  be  more  than  half  a 
mile  off,  it  is  often  necessary  to  ride  half  a  dozen,  to  find  a 
passage  through  these  skirting  ridges. 

185.  The  northeastern  portion  of  the  division  under  con- 
sideration, presents  other  local  features  which  remain  to  be 
mentioned.  These  consist  of  groups  of  high  ridges,  or  moun- 
tains, which,  rising  above  the  general  level  of  the  Table  land, 
appear,  when  seen  from  the  west,  to  rest  upon  it. 

186.  First  we  have  the  New  River  Group.  The  head-watere 
of  New  Eiverf  flow  from  a  group  of  mountain  ridges,  among 
which  it«  tributaries  are  deeply  sunk. 

The  range  that  divides  these  waters  from  those  flowing  into 
the  Clinch,  (see  Map,)  is  one  of  the  most  important  of  tlieee 
ridgea,  and  is  a  conspicuous  object  to  an  observer  in  the  great 

*Wii!den's  Ridge,  above  the  Emery,  must  not  be  oonfomnJeil  with  the  "liHle"  sharp 
ridge  which  is  often  found  along  its  southeaatera  basa.  and  to  which  reference  has 
ah-esdy  Ijeen  made.  (|  121.)  The  latler  ridge  pertains  to  the  Valley  of  Easl  Tennes- 
see. Walden's  Ridge,  together  with  the  narrow  TBlleys  which  lie  along  its  northwest- 
emlMse.  in  Anderson,  Campbell,  and  Claiborne  counties,  belong  to  the  Table-land, 
having  the  same  rocks,  etc. 

fThls  tlTerfs  a  tribntsry  of  the  Cnmberland  River~a  yecj  different  Bfreanifrom 
New  Kiver,  of  Virginia. 
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Valley  to  the  east.  It  forms,  for  many  milea  in  Anderson  and 
Campbell  counties,  the  eastern  escarpment  of  tho  main  Table- 
land, or  rather,  it  ia  the  moat  eastern  ridge  of  the  gronp,  the 
platean- character  of  the  division  in  thia  region,  being  to  a  great 
extent  lost,  It  is  called,  for  a  good  part  of  its  length,  Cross 
Mountain.  Tellico  Mountain,  west  of  Elk  Fork  Valley,  (§  144,) 
may  be  regarded  as  a  portion  of  tho  same  range.  Thoy  con- 
nect aronnd  the  head  of  the  above  valley.  The  average  eleva- 
tion of  Cross  Mountain,  above  the  sea,  is,  perhaps,  not  far  from 
2800  feet.  (§194.)  Along  its  southeastern-' and  northeastern 
base  runs  tho  remarkable  skirting,  "Walden's  Eidge.     (§183.) 

187.  Other  elevated  ridges  occur  in  this  group.  Thej-  are 
all  within  that  portion  of  the  Table-land  lying  southeast  of 
Huntsville,  and  between  Jacksboro'  and  Montgomery. 

188.  Between  Emery  Eiver  and  the  head  of  Sequatehee  Val- 
ley, and  in  a  line  with  this  valley,  is  a  nearly  straight  range  of 
mountains  of  some  interest.  It  may  be  called  the  Grab  Or- 
chard Range,  or  Group.  Originally  the  mountains  of  this  range 
formed,  doubtless,  a  continuous  ridge.  It  is  now  cut  into  three 
unequal  parts  by  two  gaps — Crab  Orchard  and  Grassy  Cove 
gaps.  (1 143.)  The  southwestern  mountain  of  this  range  is 
known  locally  as  Walden's  Eidge,  &  name,  as  we  have  seen,  ap- 
plied to  several  parts  of  the  eastern  side  of  the  Table-land. 
The  northeastern  portion  of  the  range  is  Crab  Orchard  Afoun- 
tain.  The  highest  parts  of  these  mountains  are  but  little,  if 
any,  less  than  1000  feet  above  the  genera!  surface  of  the  Table- 
land. The  mountain  between  the  two  gaps  is  short  and  not  as 
prominent  as  tho  others. 

These  mountains  and  gaps,  together  wi^h  Sequatehee  Val- 
ley, all  in  the  same  line,  will  be  shown  hereafter  to  be  curiously 
related. 

189.  There  are  but  few  outlying  mountains  belonging  to  the 
Table-land.  The  only  one  of  importance,  on  the  eastern  side, 
is  the  grand  Lookout  Mountain,  which  starts  up  boldly  just 
within  the  limits  of  Tennessee  and  runs  into  Georgia.  This  is 
a  long,  narrow  mountain,  closely  related,  geologically,  to  the 
Table-land.  From  its  northern  rocky  point,  the  view  facing 
page  40  was  taken. 

Two  short,  detached  mountains,  one  in  the  southern  part  of 
Rhea  County,  the  other,  near  Cumberland  Gap,  in  Claiborne, 
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both  cut  off  by  narrow  valleys,  are  the  remaining  most  con- 
8picnous  outliere  on  the  eastern  aide. 

190.  Passing  to  the  western  side,  we  find,  in  the  first  place, 
several  isolated  and  prominent  peaks  occuiTing  at  intervale 
along  the  base  of  the  Table-land,  and  having  nearly  the  height 
of  the  parent  plateau.  There  are  about  half-a-dozeo  outliers 
of  this  class.  Such,  for  example,  are  Pilot  Mountain,  in  War- 
ren, Milk-sick  Mountain,  in  White,  and  Pilot  Knob,  in  Overton. 

In  the  latter  county  there  is  also  a  long,  isolated  ridge,  west 
of  the  Weat  Fork  of  Obey's  Eiver. 

191.  The  EQOst  conspicuous,  however,  of  the  western  outliers, 
are  the  Short  Mountains. 

These  eonaist  of  two  high  ridges,  separated  tut  a  little  distance  from 
each  other.  They  form  a  small  group,  removed  aeventeen  or  eighteen 
miles  from  the  Tohle-Iand.  (See  Map.)  Prom  many  points  along  the  en- 
tire western  margin  of  the  latter,  this  group  may  he  seen.  And  on  the 
other  hand,  from  the  southeastern  end  of  the  nearest  ridge  of  the  group,  a 
great  part  of  the  western  escarpment  of  the  Table-land  is  presented  in  a 
heautiful  and  extended  prospect ;  the  great  flat  and  wooded  plain  west  of 
the  plateau  intervening.* 

192.  Thus  far  I  have  had  reference  to  such  outliers  as  have 
a  height  equal,  or  nearly  equal,  to  that  of  the  main  Tableland. 
Along  the  western  base  of  the  northern  half  of  this  division, 
there  is,  however,  another  class  of  isolated  ridges  and  "  little 
mountains,"  which  are  of  sufBcient  importance  to  be  mentioned. 
These  are  comparatively  low,  have  flat  tops,  and  generally  form 
beantiful  little  plateaus.  With  them,  too,  must  be  included  the 
"  benches,"  which,  in  this  region,  almoat  every-where  run  along 
the  slopes  of  the  Table-land,  forming  terraces  along  its  sides, 
both  around  the  spurs  and  back  behind  the  coves. f  All  these 
plateaus  and  benches  have  the  same  height,  about  equal  to  half 
that  of  the  Table-land.  The  ridges,  or  plateaus,  are  numerous, 
and  some  of  them  many  miles  long.  Nearly  all  are  known  by 
local  names;  as,  for  instance,  the  Hiekory-nut  Mountain,  near 
the  Palls  of  Caney  Fork,  and  the  Gum  Spring  Mountain,  to  the 
northeast  of  the  last. 

»9ee  piste  foaing  page  66.    In  this  view  the  centre  of  the  picture  is  to  the  aoQtheaat. 

t  Those  of  my  readers  who  have  ascended  the  "  Mountain"  at  Bon  Air,  can  rocalL 
agoodoxample  of  these  terraceB,  the  bench  al         "      " 
litlle  farm,  and  furnishing  a  silo  for  the  toll  gnle, 
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193.  These  flat-topped  ridges,  together  with  the  benches, 
constitute  a  striking  feature  of  this  whole  region.  In  the  view 
from  Short  JTountain,  (§  191,)  they  are  seen  to  the  left,  lying 
along  in  front  of  the  main  Table-land. 

Along  the  base  of  the  soathorn  part  of  the  Table-land,  south 
of  McMinnville,  thoy  do  not  appear  to  any  important  ext«nt. 

194.  Elevation  above  the  Sea. — The  mean  elevation  of  the 
Table-land  is  very  nearly  2000  feet.  Its  immediate  escarpments 
rise  up  steeply  from  tho  valleys  and  lower  plains,  to  heights 
varying  generally  from  850  to  1000  feet.  Below  are  the  eleva- 
tions of  numerous  points  on  both  sides  of  the  plateau  : 

(1.)  Those  pertaining  to  the  eastern  margin  are  first  presented. 
The  following  were  obtained,  in   1851,  from   Mr.   John  G.  Newlce,  of 
Ciiinterland  Gap: 

Cumberland  Gap 1,636  feet E.K.  Survey, 

Pinnacle,  near  Gap 2,680   "  "  " 

(2.)  The  table  below  presents  the  elevation  of  points  on  the  K.  &  Ky. 
Railroad,  and  on  Orciia  Jfounloin,  (J  l^i)  opposite  Jacksboro'.  The  Gap 
on  Cross  Mountain,  is  that  through  which  the  path  passes,  leading  from 
Ool.  E.  D.  Wheeler's  across  to  Beech  Creak.  Immediately  below  this  gap, 
is  the  point  of  Beech  Creek  referred  to.  The  heights  pertaining  to  Cross 
Mountain  and  Beech  Creek,  were  determined  by  means  of  a  small  pocket 
level,  and  are  approximately  correct.  The  elevation  of  points  in  the  val- 
leys, are  given  for  comparison.     [See  page  61.) 

Elk  Gap 1,702  (Surface) K.  &  Ky,  B.  E. 

"        ■'  1,602  "         "  "        " 

Cross  Mountain,  Gap.2,8T5  (ahout)     ■ 

"  "         Point 

near  Gap 3,370       (do.)       

Beech  Creek .......1,611       (do.)      

Cove  Creek,... -,I,0«  (Surface) E  &  Ky.  K.  K. 

"         "    1,082  (Grade)  -" 

(8.)  The  heights  of  the  Elk  Pork  Valley,  and  of  the  two  high  ranges 
on  each  side  respectively,  (J?  144,  180,  &  186,)  maybe  indicated  as  follows; 

Average  of  Bottom  of  Elk  Pork  Valley 1,200 

Pine  Mountain,  general  elevation,  from 2,200  to  2,400 

Tellico  Mounlain,  points  of  summit  ranging  from. ...2,000  to  2,700 
(4.)  A.  M.  Lea,  Esq.,  who,  in  1937,  by  order  of  the  General  Assembly 
of  Tennessee,  made  a  preliminary  survey  of  a  route  for  a  proposed  "Cen- 
tral Railroad,"  measured  the  heights  of  the  two  sides  of  the  Table-land  as 
presented  in  a  line  running  from  a  point  near  Sparta,  across  through  Crah- 
Orehard  Gap,  (^  143  &  IBS,)  to  the  eastern  base  on  "White's  Creek.* 
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Mr.  Lea  determined  the  total  descent  from  a  point  in  Crab-Orchard  Gap, 
to  the  bftae  in  "Wtifo'a  Creak  Valley,  to  be  920  feet.  Prom  the  base,  to  the 
Tennessee  River,  at  "White's  Creek  Shoals,  ho  estimates  the  fall  to  be  90 
feet,  making  the  elevation  of  the  point  in  the  Gap,  1010,  above  the  Ten- 
neseee  Elver,  which  is  about  1710  above  the  sea,  the  elevation,  of  low  water 
at  the  Shoals  being  approsimately,  VOO  feet.  This  would  give  the  higher 
plains  of  the  Table-land,  west  of  Crab-Orchard  and  Daddy's  Creek,  an  ele- 
vation of  at  least  2000  feet  above  tide-water. 

At  the  Gap,  Orah- Orchard  Moimtaiji  (g  188)  appears  to  rise  nearly  or  quite, 
1000  feet  above  the  general  elevation  of  the  plateau,  which  makes  its  en- 
tire elevation  not  far  from  3000  feet. 

(5.)  The  highest  part  of  the  flat  summit  of  Lookout  Mountain — a  point 
about  half  way  between  the  hotel  and  the  end  of  the  mountain — -is  1418 
feet  above  the  Naskville  and  Chattanooga  Railroad,  or  (taking  the  elevn- 
of  the  road  bore  at  676  feet)  2164  feet  above  the  sea. 

(G.)  A  flat  topped  ridge  of  the  Raccoon  Mmattains,  back  of  Whiteside  De- 
pot, on  tho  N.  &  0.  R.  R.,  andahove  the  uppermost  coal  hanks,  has  an  ele- 
vation above  tide-water,  of  about  1900  feet. 

(J.)  Passing  to  the  western  side  of  the  Table-land,  we  have,  iirst,  the  fol- 
lowing series  of  elevations  along  the  Seaanee  Mining  Company's  Railroad. 
This  road  connects  with  the  Nashville  and  Chattanooga  Railroad,  near  the 
western  end  of  the  tunnel,  at  Montgomery's  Gap.  (Page  62.)  Running 
generally  in  a,  northeasterly  direction,  it  ascends  along  tho  steep  slope  of 
the  Table-land,  and  reaches  the  top  of  the  latter,  a  little  within  sis  miles. 
■Prom  this  point,  the  road  runs  over  an  open-wood  and  comparatively  flat 
surface,  thirteen  miles  further,  to  the  coal  banks  near  Tracy  City. 

n  of  the  Sewanee  and  H.  &  C.  roads  is  ta- 
n  feet  below  the  grade  of  the  tunnel.*    The 
distftnccB  of  points  from  the  junction  are  given  in  miles. 

Junction  with  B".  &  C.  R.  R. 1,187  (Grade) 8.  M.Co's  E.  R, 

Crossing  above  N.  &  C.  E.  R.  at 

Tunnel. 1,191       do "         ''         " 

Top  of  steep  grade,  B.87  milesf 1,876      do.    '     „ "         "        " 

do.        do.      do.      do       do 1,883  (Surface) "         "        " 

Average  of  next  milet 1,875  (Grade)    _ "        "         " 

Point,  Smileat 1,955       do "         "         " 

do.        do I,9fi4  (Surface)  "         "        " 

Average  next  half  mile 1,957   Grade)    "         "         " 

Porter  &  Logan  Coal  Bank  8.7  miles  ..2,006  ?  

Topofhighest  ridges  in  this  vicinity ,,.2,070  7  
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Point  9,6  miles 1,!S5?  (Surface) 8.  M.Co'sE.  K. 

"     18.1  miles , 1,959        do "         "        " 

General  average  between  last  two 

points 1,951        do "        "         " 

Summer's,  14.4  miles 1,962        do "        "         " 

Gizzard  Creek.  17.1  miles 1,819        do ."         "         " 

East  Tmnk  of  Giizard 1,88J        do "        "         " 

Tracy  City,  18.2  miles 1,847        do "         ■'         " 

Terminus  of  road,  19  miles 1,889        do "        "         " 

Main  Coal,  "Wooton  Bank 1,922  (Hill  sidestioye  terminus.) 

Tops  of  highest  ridges  in  this  vioiiiity...2,161   

(8.)  The  following  are  elevations  of  two  well  known  points  on  the  west- 
ern margin  of  the  Talile-land.  The  flrat,  Ben  Lomond,  is  a  circular  moun- 
tain, lying  nearly  south  of  MeMinnville,  and  terminating  the  ridge  or  arm 
of  the  main  plaleau  which  runs  out  between  the  waters  of  Collins'  Eiver 
and  Hickory  Creek.  It  hag  a  flat,  sandstone  top,  with  an  area  equal  to 
about  one  square  mile.* 

The  second  is  the  top  of  the  Table-land  just  above  Bon  Air,  and  east  of 
Sparta.  The  elevation  given  of  this  point,  is  approsimate.  Mr.  Lea,  to 
whose  Keport  I  have  already  referred,  says  ;  "  In  the  vicinity  of  Sparta, 
the  height  of  the  crest  of  the  mountain  visible  from  its  base,  was  ascer- 
tained to  be  884  feet  above  the  level  of  the  '  barrens.'  "  This  height  is  that 
of  the  immediate  alope  of  the  plateau.  The  elevation  of  the  station  of  the 
Southwestern  Railroad  at  Sparta,  is  945  feet  above  low  tide  of  Mobile  Bay. 
How  much  above  this  the  base  of  the  Table-land  below  Bon  Air  is,  I  do 
not  know.     It  is  estimated  to  be  at  least  200  feet.     We  have,  then. 

Summit  of  Ben  Lomond _ 1910. 

"       at  Bon  Air 20297 

195.  Views. — The  elevation  of  the  Tableland  is  suffieiont  to 
enable  an  observer,  standing  upon  either  its  eastern  or  western 
margin,  to  have  extended  and  beautiful  views  of  the  country 
below. 

From  the  eastern  margin  may  be  seen  very  satisfactorily, 
the  groat  Valley  of  East  Tennessee.  The  views  extend  quite 
across  the  Valley,  and  include  in  the  distance,  the  high  ridges 
of  the  TJnaka  Chain.j 

The  view  from  Lookout  Mountain,  to  which  I  have  several  times  re- 
ferred, is  one  of  the  most  beautiful  and  instructive  in  Tennessee.    This 

'TaminclebtedtoMr.  E,  P.  Faloonnet,  formerly  Chief  Engineer  of  the  Southirest- 
em  Bailrond,  imd  now  of  the  Naahville  iS  Northwestern  Railroad,  for  the  elevation  of 
Bon  Lomond  above  the  MoMimiTille  Depof,  of  the  MeM.  &  M.  R.  R.    This  elevation  is 

t  Com]>are  what  has  been  said  in  reference  to  the  views  from  the  Unaka  Moan. 
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outlier  (J  189)  is  set  at  some  difitance  from  the  Table-land,  right  in  the 
great  Valley,  ftbore  which  its. summit  has,  too,  a  greater  elevation  than 
has,  in  general,  the  division  to  which  it  properly  belongs.  From  its  north- 
eastern end,  the  observer  can  look,  without  an  j  obstruction,  many  miles 
up  into  the  valley.     (See  plate,  i  91.) 

196.  Prom  the  wefiteru  margin,  the  views,  lookirg  west, 
though  beautiful,  are  not  equal  to  those  obtained  from  the  other 
side.  They  owe  thoir  interest,  for  the  most  part,  to  tlieir  ex- 
tent. They  all  present  a  great,  flat  and  wooded  country, 
extending,  with  an  apparently  uniform  level,  as  far  as  the  eye 
can  reach.  This  is  their  most  important  feature.*  From  many 
points,  the  isolated  short  Mountain  Group  (§  191)  can  be  seen, 
which  serves  to  breali  the  sameness  of  the  view.  In  the  north- 
ern part  of  the  State,  the  outlying  "  little  mountains,"  or  low 
plateaus,  (§  192,)  have  the  same  eifeet.  When  with  these  a 
village  or  cultivated  region  and  spurs  from  the  table  land  are 
included,  the  views  become  most  interesting.  Those  from  Bon 
Air  and  Bon  Lomond  are  of  this  kind.  That  seen  from  Sewa- 
nee,  is  also  characteristic  and  highly  pleasing. 

197.  Climate.— Aa  indicative  of  the  agreeableness  of  its  cli- 
rQate  in  summer,  it  may  be  mentioned,  that  the  Cumberland 
Table-land  has  been,  for  years,  a  favorite  resort  during  the  bot 
months.  Hundreds  of  summer  retreats,  public  and  private, 
may  be  found  upon  its  flat  top,  most  of  them  located  on,  or  not 
far  back,  from  its  sandstone  edge.  Much  the  larger  number  are 
temporary  structures — log-cabins  located  at  romantic  and  often 
wild  points,  near  springs  of  crystal  freestone,  and  notunfre- 
quently  of  chalybeate  water.  Many  of  tbem,  however,  and 
the  number  is  yearly  increasing,  are  permanent  and  neat  cot- 
tages. At  several  points,  as  at  Boorsheba,  Lookout,  and  Eon 
Air,  summer  hotels  have  been  erected ;  at  these  points,  espe- 
cially at  the  flvst  two,  there  are,  in  addition,  many  elegant 
private  cottages,  altogether,  forming  attractive  mountain  vil- 
lages. It  will  certainly  not  be  many  years  before  this  beautiful 
plateau  will  become  famous,  as  it  ought,  for  the  number  and 
extent  of  such  villages.  The  "  University  of  the  South"  prom- 
ises soon  to  cluster  around  it,  upon  a  desirable  portion  of  the 
Table-land,  many  summer  villas  of  wealthy  aad  intelligent 

•  The  flat,  wooded  country  referred  to  here,    ia   well    Heen  in  the  panoramio  view 
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southern  gentlemen.  All  this  haa  been  brought  about  by  the 
agreeable  summer  temperature  and  the  pure  air  of  the  Table- 
land, iu  connection  with  ita  pleasing,  and,  in  the  vicinity 
of  ita  escarpments,  its  wild  and  grand  topographical  features. 

I  regret  ttat  it  ia  not  in  my  power  to  present  the  results  of  ayatematic 
observations  for  a.  'eeriea  of  years  upon  the  climate  of  the  Table-laad. 
These  are  much  desired.  The  thermometer  has  been  observed  at  several 
points,  but  not  with  much  system,  for  any  great  length  of  time. 

198.  Daring  the  summfer  of  the  year  1859,  Beaj.  Bentley, 
Esq.,  ot  Spring  G-rove,  upon  the  Table-land,  in  Cumberland 
County,  and  Pi'of.  A.  H.  Buchanan,  of  Lebanon,  made  regular 
and  ayatematic  observations,  at  their  respective  residences,  in 
order  to  furniah  data  for  the  comparison  of  the  mean  temper- 
atures of  the  two  placea.  The  following  tables  contain  the 
results: 


(1.)  Mean  Temperalarei  for  ihe  Summer  of  1859 
Coiealy,  Tenn. 


d  Spring  Grove,  (hmbtrland 


,„,. 

July. 

August. 

8u„,mer. 

6  A.M. 
2  P.  il. 
9  P.M. 

64.03 
78.46 
66.83 

66.74 
83.71 
71.03 

64.16 
77.00 
68.58 

64.98 
79.73 
68.81 

Mean. 

69.77 

73.82 

69.91 

71.17 

(( Lebanon,  WiUon  County, 


Jane. 

Julj. 

August. 

a.™.er. 

6  A.M. 
2  P.  M. 
9  P.  M. 

66.96 
80.55 
73v65 

71.09 
86,87 
78.06 

68.80 
80.42 
54.30 

82:28 
75.00 

Mean. 

73,38 

78,34 

74.50 

75.41 

M^lu... 

MI.,™. 

Rlng^. 

Spring  Grove 
LebonoQ  

July  19  &  21.  ,.93° 
July  18  &  19...97'> 

June  5...42= 
June  5...46° 

61" 

61° 

Difference,   ... 

4° 

4° 

00 

iD.Google 


78  PHYSICAL   OEOGRAPHY. 

199,  According  to  the  first  two  tables,  the  summer  mean,  at 
Spring  Grove,  is  4.24  degrees  less  than  at  Lebanon.  The 
former  has,  however,  a  lower  latitude  than  the  latter.  Cor- 
recting for  thia,  (§  30,)  or  supposing  the  points  to  be  on  the 
same  parallel,  the  difference  in  temperature  becomes  greater, 
and  is  eq^ual  to  about  4.5  degrees.  Observations  taken  at 
Nashville  during  the  same  summer,  show  very  nearly  the  same 
result. 

200.  It  would  be  interesting  to  compare  the  aboie  auramer  mean  of  the 
Table-land  with  that  of  Knosville,  for  the  same  season.  Observations, 
however,  bo  far  m  the  writer  knows,  were  not  made  at  Knosville  during 
that  period.  Tho  average  summer  heat  of  1852,  '6i,  and  '55,  at  Knoxville, 
was,  as  we  have  aoen,  (J  31,)  T3.6  degrees,  being  2.43  degrees  groftter  than 
at  Spring  Grove,  the  latitude  being  nearly  the  same. 

201.  Prom  these  data  we  may  assume,  for  the  present,  that 
the  average  sammer  temperature  of  the  Table-land,  in  general, 
is  from  two  to  three  degrees  less,  (comparing  points  on  the  same 
parallel,)  than  that  of  the  Valley  of  Bast  Tennesseo,  and  from 
four  and  a  half  to  Jive  less  than  that  of  the  Central  Basin. 
{§25,  (5,)).  This  difference  in  temperature  is  doubtless,  in  the 
main,  due  to  difference  in  elevation.  Those  parts  of  the  Table- 
land rising  higher  than  the  average  elevation  (as,  for  instance, 
the  outlier,  Lookout  Mountain)  will,  of  course,  present  greater 
contrasts. 

202.  The  corresponding  extremes  of  temperature,  at  Spring  Grovo  and 
Lebanon,  respectively,  show  nearly  tho  same  difference  as  the  means ;  it  is 
i  degrees,  or,  for  points  on  the  same  parallel,  about  4.3  degrees. 

203.  It  is  further  shown,  by  the  tables,  that  at  night,  the 
temperature  of  the  two  places  compared,  present  a  greater  con- 
trast than  at  midday ;  the  difference  between  tho  means  of  9 
P.  M.,  is  6.19,  while  between  those  of  2  P.  M.,  it  is  only  2.56 
degrees.  We  may,  therefore,  conclude  that,  while  midday  on 
the  Tableland  is  but  2.5  or  3  degrees  cooler  than  in  tho  Cen- 
tral Basin,  the  nights  are  as  much  as  6.5  or  7  degrees  cooler. 
The  means  of  Spring  and  Autumn,  compared  with  those  of  the 
Basin,  will  be  found,  most  likely,  to  differ  by  about  half  as 
much  as  those  of  tho  summer.  Those  of  the  winter  will  differ 
still  less,  there  being,  in  this  season,  a  greater  approach  to  uni- 
formity throughout  the  State. 
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204.  The  moan  annual  temperatnre  of  the  Table-land,  on 
the  parallel  paBsing  through  tlie  middle  of  the  State,  may  be 
placed  at  about  56  degrees;  and  ranging  along  a  meridian, 
through  the  State,  from  54  or  55,  to  57  degrees. 

205,  Winds  and  rain  have,  doubtleaa,  about  the  same  charac- 
ter that  they  have  in  the  central  part  of  the  State.  The  quan- 
tity of  rain  is,  perhaps,  a  little  greater. 

It  is  to  be  hoped  that  some  of  the  many  intelligent  gentlemen 
residing  upon  this  beautiful  plateau,  will  undertake  to  record 
systematic  observations  upon  its  climate.  The  "  University  of 
the  South"  will  be  expected,  before  long,  to  furnish,  year  after 
year,  full  and  complete  materials  for  the  elucidation  of  the 
climate  of  its  southern  portion. 
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CHAPTEE  III. 
THE  NATT7EAL  DIVISIONS   OF  THE  STATE,— Continued. 


206.  These,  the  remaining  natural  divisions  of  the  State,  are 
like  the  others,  well  defined.  They  differ  from  those  described, 
in  wanting  that  marked  parallelism,  and  northeasterly  and 
southwesterly  direction  of  parts  so  characteristic  of  the  latter. 
They  show,  nevertheless,  in  their  general  outlines,  traces  of 
these  features.  The  divisions  of  the  last  chapter  are  mostly 
within  the  Appalachian  Region  proper ;  (§§  40,  18 ;)  hence 
the  prominence  of  the  features  referred  to.  The  divisions 
ahout  to  be  considered,  I  have  regarded  as  without  this  region, 
although  in  some  of  them,  its  peculiar  geological  structure,  to 
some  limited  extent,  exists,  and  has  influenced,  more  or  less, 
their  formation,  and  the  direction  of  their  outlines.  (§  20,  and 
note.) 

207.  In  reference  to  general  geological  character,  the  divi- 
sions to  be  described  maybe  divided  into  two  groups. 

Thefirst  three,  constituting  the  first  group,  have  (excepting 
the  western  border  of  the  third)  a  rocky  basis,  their  formations 
below  the  soil  being  always  hard  rocks,  which  are  either  lime- 
stones, silieioas  beds,  or  slates.  These,  too,  with  the  exception 
of  certain  western  parts  included  within  the  counties  of  Perry, 
Hardin,  Decatur,  Benton  and  Henry,  belong  to  the  political 
(iiuision  of  the  State  known  as  Middle  Tennessee.*    The  others 

•  Thecountjca  referred  to  are  regarded  pf>£i£u^£^  Ha  parts  of  West  Teimesaee.  PerrjT 
however,  ae  well  as  the  eastern  part  of  Hardin,  belong  naturally  to  Middle  TenneeaeB. 

The  middle  part  of  Hardin,  and  the  eastern  parte  of  Decatur,  Benton  and  Henrj, 
(butlittle  of  the  latter,  howeTer,)  are  included  within  the  limits  of  the  third  natural 
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constitating  the  second  group,  have  a  basis  made  up  of  beds  of 
sand  and  laminated  clays.  They  form,  too,  the  greater  part  of 
the  political  division,  West  Tennessee. 


TV.  The  Highlands,  oe  Highland  Rim,  op  Middle  Tennessee. 

208.  General  Gonfiguration,  Limits  and  Area. — The  geDeral 
surface  of  all  Middle  Tenaeasee,  exclnding  the  Cumberland 
Table-land,  may  be  compared  to  an  oval  basin,  or  to  a  shallow 
plate,  with  a  broad,  flat  rim.  Murfreesboro'  is  near  its  center. 
In  traveling  froni  this  point,  in  any  direction,  we  pass  from 
twenty  to  fifty  miles,  as  the  ease  may  be,  over  rolling,  blue 
limestone  land;  and,  finally,  ascending  a  more  or  less  abrupt 
flinty  "ridge,"  from  three  to  five  hundred  feet  high,  find  our- 
aelves  on  an  elevated  plain.  Such  is  the  case,  for  instance,  in 
goingfromMiirfreesboro' to  any  of  the  following  towns  :  Spring- 
field, Lafayette,  Smithville,  Manchester,  TiiUahoma,  Lawrence- 
burg,  or  Charlotte.  In  every  instance,  we  pass  over  and  leave 
the  same  limestone  land,  ascend  the  aame  flinty  ridge,  and  reach 
the  same  flat  plain.  These  elevated  flat  lands  constitute  the 
Highlands,  or  Highland  Him,  to  be  considered ;  while  the  blue 
limestone  area,  below  and  within,  is  called  the  Central  Basin. 
(§  25,  (4.)). 

209.  Could  the  reader  be  elevated  2000  o: 
rather  above  Murfreesboro',   he   would  see 

latter  area— the  Baain — oval  in  form,  lying  within  the  limits  of  T 
yet  reaching  a  little  obliquely  nearly  across  the  State.  He  would  see,  too, 
further  off,  the  Highland  Eim,  rising  up  first  in  bold  walla— terrace-ilk e — 
all  around  the  Basin,  and  then  extending  off,  in  every  direction,  in  great 

Far  to  the  east  and  southeast,  would  be  seen  the  weatem  escarpment  of 
the  Cumberland  Table-land,  presenting  the  appearance,  at  this  distance, 
of  a  long,  straight,  uniform  bank  or  ridge,  resting  upon  the  Highlands, 
but  in  every  other  direction  the  eye  would  roam  over  the  plains,  with 
nothing  to  limit  the  view, 

210.  Commencing  along  the  base  of  the  Cumberland  Table- 
land, the  Highlands  spread  oat  westward,  run  around  the 
northern  and  southern  extremities  of  the  Basin  in  narrow  arms, 
and  then  wholly  encompassing  the  latter,  extend  to  the  vicin- 
ity of  the  Tennessee  River,  where  they  break  off,  finally,  in 

Sig.  6.    Vol.  1. 
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long  fingers,  or  ridges.  Tbe  entiio  distance  is  not  far  from 
120  miles.  The  whole  region,  from  the  wewtern  base  of  the 
Table-land  to  the  breaks  ot  the  highlands  near  theTennesaee, 
is  in  fact,  one  great  plain  out  of  the  center  of  which  by  un- 
known agencies,  the  basin  referred  to  has  been  excavated. 
This  plain  has  an  average  elevation,  as  will  be  seen,  (§  220,)  of 
from  900  to  1000  feet  above  the  sea.  Its  northwestern  part, 
however,  is  considerably  below  this. 

'~  211.  Looking  beyond  the  State,  the  High  Ian  da  have  a  much  greater  es- 
tentthan  that  indicated  above.  They  estend  northward  into  Kentucky, 
forming  the  high  plains  of  the  southern  part  of  that  State,  and  southward, 
into  Alabama.  In  the  latter  State,  at  the  Muscle  Shoals,  the  Tanneeaco 
Eiver  may  be  regarded  aa  passing  from  off  the  Highlands. 

212.  The  Highland  Eim  is  the  largest  natural  division  of 
Tennessee.  Its  area  is  approximately  9,300  square  miles,  which 
is  nearly  two-ninths  of  the  State.  It  includes  the  following 
counties  and  parts  of  counties  :  Eobertson,  Montgomeiy,  Dick- 
son, Hickman,  Lewis,  Lawrence,  Wayne ;  the  greater  parts  of 
Overton,  Putnam,  White,  DeKalb,  Warren,  Coffee,  franklin, 
Perry,  Humphreys,  Stewart,  Macon;  considerable  parts  of 
Jackson,  Cannon,  Lincoln,  Giles,  Hardin,  'Williamson,  Cheat- 
bam,  Sumner  ;  and  small  parts  of  Smith,  Van  Buren,  Grundy, 
Bedford,  Maury  and  Davidson. 

213.  Continuity,  Rivers,  and  Water-falls.— Ihe  continuity  of 
the  Eim  may  be  regarded  as  nearly  complete,  there  being  no 
wide  or  important  valley  to  break  it.  The  Cumberland,  Duck, 
and  Elk  rivers,  in  their  escape  from  the  Basin,  break  through 
its  western  and  southern  sides,  but  they  do  so  in  narrow 
valleys,  bounded  on  both  sides  by  high  hills.  The  Cumberland 
in  entering  the  Basin,  cuts  the  Rim  in  the  same  manner.  The 
lower  part  of  the  Caney  Fork  has  a  deep  and  ragged  valley— a 
narrow  arm  of  the  Basin — which  runs  up  many  miles  into  the 
Highlands,  making  next  to  the  Cumberland,  the  most  serious 
interruption,  or  gash  upon  the  eastern  side.     (See  Map.) 

214.  Many  of  the  smaller  streams,  which  flow  from  off  the 
Eim,  form  beautiful  water-falls  from  forty  to  one  hundred  feet 
high',  as  they  pass  down  into  the  gorges,  or  valleys,  which 
open  into  the  Basin.  This  is  more  especially  true  of  those 
streams— tributaries  of  the  Cumberland,  of  Caney  Fork,  and  of 
Duck  and  Elk  Elvers — which  flow  from  off  the  eastern  side. 
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The  aeeompanying  plate  presents  one  of  these  falls,  and  will 
serve  to  show  their  general  features,  aa  they  are  all  Tery  much 
alike. 

215,  The  one  presented  ia  that  of  I'all  Creek,  a  tributary  of  CaneyFork. 
This  romantic  water-fall  is  about  two  miles  east  of  Smithville,  in  DeKalb 
County.  In  addition  to  tlie  main  fall,  a  cascade,  from  a  greater  height,  ia 
aeen  to  the  right,  belonging  to  a  much  smaller  and  different  stream.  The 
waters  of  both  streams  meet  at  the  hottom,  in  the  same  pool.  The  larger 
body  of  water  falls  ninety-three  feet.  The  gorge  below  the  falls  is  exceed- 
ingly wild  and  picturesque.  Steep  slopes  rising  from  the  narrow  valley 
are  surmounted  by  precipitous  cliffs  from  one  to  two  hundred  feet  in  height, 
towering  in  all  three  hundred  feet  or  more  above  the  creek.* 

Several  other  tributaries  of  Caney  Fork,  for  instance,  Falling  "Water, 
and  alsT  lis  branch,  Taylor's  Oreek,  furnish  water-falls  as  interesting  as 
that  just  mentioned 

216  Subdivisions,  the  Barrens  and  Fertile  Portions;  "Sink- 
holes, Summer  Retreats.— In  reference  mainly  to  agricultural 
features,  this  division  maybe  divided  iuto  the  "barrens"  and 
the  more  fertile  portions.  Immediately  around  the  Basin  at 
many  points,  extensive  tracts  occur  which  are  known  by  the 
significant  name  of  "the  barrens."  In  thoae,  the  soil  is  gener- 
ally thin  and  greatly  deficient  in  calcareous  matter.  They  are, 
in  great  part,  level  and  thinly  wooded.  At  some  points 
"shrub-oaks"  occupy  whole  square  miles.  In  these  .regions 
the  valleys  only,  and  the  hill-sides  along  tho  streams  are,  at 
present,  cultivated.  _^ 

217.  Further  back,  however,  and  beyond  the  barrens,  lime- 
stone begins  to  be  aoen.  The  country  is  more  rolling,  and  the 
soil  becomes  red  and  fertile.  This  red  land  is  characteristic, 
and  furnishes  numerous  floe  agricultural  regions.  A  wide  belt 
of  it  runs  along  the  western  base  of  the  Cumberland  Table- 
land, within  which  are  flie  towns  of  Livingston,  Sparta,  Me- 
Minnville  and  Winchester.  It  occurs  too,  around  the  base  of. 
the  Short  Mountains.  (§  191.)  In  the  counties  which  lie  be- 
tween the  Basin  and  the  Valley  of  the  Tennessee  Eiver  to  the 
west,  there  is  much  of  the  same  red  land,  especially  in  the 

•  This  water-fall,  and  the  region  immediatflly  around  it,  bears  (he  name  of  Co l-cnr-nMK 
— anamo  given  to  it  Beveral  years  ago,  and  suggest! te  of  the  names  of  Ihe.ioint  owners 
of  the  property  at  the  time— the  Hon.  Win.  CuILom,  Judge  Ah.  Carothera.andCol.  Wm. 
McClain. 

Tlie  geologieal  aeetion  presented  at  this  plaee,  will  be  given  in  the  Second  Part  of  the 


ioy  Google 


84  THYSICAL   GEOGEAVHY, 

eouiitioa  of  Robertson,  Montgomery,  Dickson,  Hickman,  and 
Lawrence. 

In  approaching  the  wealem  limite  of  this  division,  the  red 
arable  land  gives  place,  more  or  le&e,  to  "  barrens." 

218.  A  traTeler,  in  passing  over  the  Highland  Eim,  and  especially  the 
fertile  portions  just  spoken  of,  cannot  fail  to  notice  the  great  number  of 
hopper-shaped  cavities,  or  "  axnkhoUs  "  with  which  the  surface  is  indented.  ^ 
These  canstitute  a  characte  tft  fthi  t  pt  fths 
division.  Sinkholes  occur  llth!  t  g  fT  e,bt 
in  none,  eseepting  perhaps  thlmt  Ip  fhC  bldlbl- 
)and,  so  frequently,  and  of  h  1  g  th  d  -- 
sideration. 

-These  cavities  are,  aoroa    thtpfmtt  hdd(d        n 

morel  yards  in  diameter      L    g    fi  Id  m  d       j.       - 

tirely  of  the  slopes  of  a  nu    b        f  th  m      Th       p  d      t      the 

esistence  of  underground  st  d  d  t       bjth         k    g    r 

running  of  surface  water  i  t    th         t  d  th      gh  fi         a 

in  the  rocks  together  with  the  caTing  in,  and  greater  wear  of  the  upper 
edges  of  the  fissures,  that  the  sinkholes  have  been  formed.  When  the  open- 
ings at  their  bottoms  become  stopped  up  with  stiff  mud,  or  otherwise,  little 
lakes  or  ponds  are  formed.  In  Tennessee  and  Kentucky,  they  have  been 
converted  into  artificial  ponds  by  feeding  hogs  in  them,  the  cohs  from  cara 
of  corn,  the  offal  and  clay  packed  down  by  the  tramping  of  the  animals 
in  time,  closing  up  the  fissures. 

In  some  cases,  these  cavities  slope  down  to  a  basin  of  cool  water,  con- 
nected directly  with  an  underground  stream,  and  in  which  sometimes  small 
fish  raay  be  caught. 

219.  This  division,  especially  the  inner  portion — that  around 
the  Basin — is  notod  for  its  sulphur  and  free-stone  waters.  The 
small  streams  of  the  barrens  are  generally  beautifully  dear. 
The  springs  that  feed  them  furnish  water  nearly  as  pure  as 
that  from  the  clouds. 

The  "sulphur  springs"  are  numerous,  and  are  generally 
found  around  the  slopes,  or  in  the  valleys. 

The  springs,  the  cool  air,  and  retirement  of  the  Highlands, 
although,  in  the  main,  less  inviting  than  the  corresponding  fea- 
tures of  the  Table-land,  (§  197,)  are,  nevertheless,  highly  grate- 
ful, in  July  or  August,  to  the  invalid  or  visitor.  A  score  of  cool, 
and  desirable  summer  retreats  may  be  found,  at  different  points^ 
around  and  just  outside  the  Basin,  to  which  the  inhabitants  of 
the  latter  can  escape  from  the  hot  sun  and  the  cares  of  the  city, 
or  of  the  corn  and  cotton  fields.     (§  223.) 
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220.  Elevation  above  the  Sea. — The  general  elevation  of  this 
division  has  been  already  spoken  of,  (§  210.)  It  is  nearly  that 
of  the  horizontal  plain,  to  which,  in  general,  the  surface  of  the 
State  has  been  referred.  (§  3,)  The  following  tables  present 
more  particular  information. 

Ag  most  of  the  railroad  lines,  from  whicli  the  heights  of  characteciEtic 
points  have  been  obtained,  extend  eontinuouEly  from  this  dirision  into  the 
Basin,  (the  division  nest  to  be  described,)  or  conversely  from  out  the  latter, 
upon  the  high  plainsof  this,  it  has  been  thought  best,  in  order  not  to  break 
the  lines,  or  profiles,  to  include  also  in  these  tables,  the  heights  of  points 
in  the  Basin.  By  this  arrangement,  in  addition,  the  difference  in  the  gen- 
eral elevation  of  the  two  divisions  will  be  better  eihibited.  The  names  and 
the  heights  of  points  upon  the  Highlands,  or  Bim,  are  printed  in  Eoman 
characters,  and  those  within  the  basin,  in  Italics.  This  will  serve  to  distin- 
guish those  of  the  respective  divisions.  The  heights  are  in  feet,  and  above 
low  tide  of  Mobile  Bay.     (See  note,  p.  87.) 

(t.)  The  points,  the  heights  of  which  ace  given  in  the  following  series, 
are  all  upon  the  Highland  Rim,  They  occur  along  the  connected  lines  of 
the  McMinmiUle  and  Sfo,iichestcr  and  the  Souihwestern  Railroads,"  The  first 
point,  TnUahtma,  is  the  junction  of  the  McM,  &  M.  E.  R.  with  the  Nasb- 
ville  and  Chattanooga  Road. 

Tullahonia 1070  (Grade)  McM.  &  M.  R.R. 

Point  2,  Smiles  from  T.,  1039  (Surface) "  " 

"      i  ■'        "       1067 

"      6  "        "      992 

■'9         '"        "       1085 

Average  of  four  miles,  between 

pointsTand  II  miles  from T.1072 
Creek  at  Manchester,  12  miles.  996 
Point  13  miles fromT., 1090 


J5,  5 


.1135 


"      20         "         ■'     1124 

Average  between  last  two 

points n 1114 

Point  21,  5  miles  from  T 1042 

"      24,6     "         "     1107 

"      28        "        "     1037 

"      80        "        "     1000 


do. 


helghtsof  the  first  part  of  this  series,  is,  at  all  points,  th«  same  as  that  of  the  construot- 
£d  road.  It  is  possible  that  some  ohanges  in  location  may  hoTe  been  made.  Kt  thp 
most,  honever,  the  changes  have  been  small.  It  is  the  same  at  all  important  points, 
and,  moreover,  the  profile  used,  is  in  itself  ooroplete. 

The  Soathwestem  R^lroad  is.  as  ;et,  in  an  imBnished  condition.    The  Special  data 
made  use  of  in  determining  the  heights  along  this  Jiue  neie  obtained  from  a  report 
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Point  81  milesfromT., 957        do.      McM.  &  il.  K.  E. 

Bottom  of  Hickory  Creek 886        do.      "  " 

Sammit 972        do "  " 

Barren  Fork  of  Collins'  Biver,  870  (Bottom).,..     "  " 

McMiNNYiLi-K,  Depot. 912  (Grade)  ....     "  " 

"  Depot 981        do,         .S.  W.  E.  B. 

Bed  of  Collins'  Rifer 831 "  " 

Mud  Creek  Station 916 "  " 

Summit  between  Collins'  Eiver 

and  Cancy  Fork 1006 "  " 

Bed  of  Cane?  Fork* 751 "  " 

Bock  Island  Station 906 "  " 

Summit  near  Gumspring  Mt 990 "  " 

Sparta  Station 045... '■  " 

Huddleston's,  or  CookeTilleSta,.1116 "  " 

Summit  near  Algood's 1150 "  " 

Marchbank's  Summit 1162 "  " 

Summit  between  Spring  Creek 

and  Sulphur  Lick 1139 "  " 

Livingston  Station 966 "  " 

(2.)  The  following  are  points  along  an  esperimcntai  line  from  Decherd, 
on  the  N.  &   C.  E.  E.,  to  McMinnville.    It  connects  with  the  MoM.  &.  M. 

Boad  just  beforethe  lattercroasesHicliOry  Creek.    The  distances  are  reck- 
oned from  Becherd : 

Decherd,  on  N.  &  C.  E.  E 965 

Summit,  1  miles 1053 

Point,  7  miles _  1023 

Bottom  of  Elk  Biver,  8  miles _      950 

Summit,  12  miles 1056 

Bottom  of  Bradley's  Cr.,  12.5  miles 006 

Point  half-mile  east  of  HiUsboro',  iSmiles...     -  lOOl 

Point,  18  miles 1155 

Point,  21  miles 1165 

General  elevation  between  last  two  points 1142 

Head  Spring  of  Hickory  Cr.,  21.8  miles - 1113 

•  The  Falls  of  Caney  Fork  are  but  b  short  distance  below  the  point  at  nhioh  the  rail- 
roHd  cro^^es  the  rirer.  The  water  at  these  Falls  deseendB  tmpeniousl;  in  a  series  of 
rapids  and  cBscsdes,  foiling  altogether  M  feet,  and  furaisbing  great  wnter  power.  The 
top  of  the  Falls,  at  low  water,  is  3aiJ^  ftet  (389J^  plus  2)  above  low  water  of  the  Cum- 
berland at  IJashville,  or  T$6  feet  above  the  aes.  The  following  ore  elevations,  above 
the  sea,  of  several  points  In  this  vicinity.  lam  indebted  to  Mr.  ^m.  Bosson  for  infor- 
mation as  to  the  heights  of  the  first  three  above  Nashville : 

Foot  of  Falls _ _ „ 6C2  feet 

Top  of  Fells 7fiC    " 

Burl^B  in  front  of  Judge  Bosson'e  house 876    " 

Average  of  general  surface  back  from  gorge  of  river,  about 909    " 

Top  of  Hiekorj-nut  Mt.,  (J  192,)  about 1400    " 


Joy  Google 


THE   HIGHLANDS   OP   MIDDLE   TENNESSEE.  S" 

Point,  24  miles  1077 

Bottom  of  Hickory  Cr ,  28  5  miles  972 

Point,  30.6  miles  1027 

Bottom  of  Hiokury  Cr ,  on  MoM  &  M  E  E  ,  34  6  miles           886 

(8  )  The  table  following  presenis  a.  loni^  series  riinning  from  the  Tunnei 
n  the  N  &  C  P  P  ,  (pu^e  b2,)  through  Naahyille  to  the  Eentuciy  State 
ne,  on  the  Edgefield  &  Kentui-ky  Kuilroad  It  extends  entirely  Joross 
no  oppoiite  sides  of  the  HighUnd  Eim,  as  well  as  through  the  included 
laain  Points  within  the  latter  are  prmied  in  Italics^  The  distances 
re  reckoned  frum  Nashville 

N  &  C  K  E. 


Ttinnzl 

89     miles 

1153  (Grade) 

Cowin 

87 

973 

Summit 

8J5     " 

1036  (Surface) 

■\\Hgners  Cr 

S2  2      ' 

P44        ," 

Deihurd 

82        " 

f^bS  (Grade) 

Elk  Eiver 

78        " 

865  (burface) 

Poinl 

72       " 

ioa7 

Point 

70       " 

1097 

Tullahomi 

69       " 

1070  (Grade) 

Point 

61       " 

10"1  (Surtace) 

Average  between 

points  at  72  and  d7 

miles  ("  barren 

S")  about 

1070 

J^uj-marai   Or 

62  2  miks 

814 

*  I  take  this  opportunity  of  BBknowledging  my  indebtednpss,  for  i>rfifile3  and  maps 
pertaining  to  the  dlBferenl  raitroflda  tn  Middle  Tenneaaee,  and,  in  gevera!  oases,  for  per- 
eoml  assistance,  to  the  kindness  of  Messrs.  A.  Anderson,  Chief  Engineer  of  Tenn.  & 
Ala.,  Edg.  iKy.,  andCen-SonthamBallroade;  J.  H.  Deverenx,  CttyEngineerof  Naah-, 
yille,  and  Resident  Engineer  of  Tenn.  &AU.  E.  E.;  G.  Trafton,  Assistant  City  Engineer 
of  NashviUe,  and  Assistant  Engineer  Tenn.  and  Ey .  State  line  boundary ;  E.  ¥.  Falcou- 
nel,Cllief  Engineer  of  NashyiUe&N.W.R.R.;  J.  C.  Wrenshail,  of  the  L.  4N.  K.  R.; 
W.F.  Foster,  Assistant  En^neer  in  charge  Cumb.  K.  BaUroad  Bridge ;  and  K.  C.  Mor- 
ris, Chief  Engineer  of  Hash.  A  Chat.  R.  B„  formerly  of  the  Bast  Tenn.  A  Ga.  R.  R. 

To  Ur.  Ilevereux,  I  am  nnder  espeetaJ  obligations.  The  heights  above  low  tide,  at 
Mobile,  of  the  f>aae-anBS  of  aU  the  railroads  meeting  at  Nashville,  and  of  the  Cumberlaad 
Elyer  Railroad  Bridge,  were  made  out,  for  the  roost  part,  by  him. 

These  base-lines  wereconnected  b;  means  of  the  surveys  of  the  Tennessee  A  Ala- 
bama Bailcoad,  viith  the  levels  of  the  Mobile  and  Ohio  road.  As  a  check  upon  tlie  re- 
sults, it  may  be  slated  that  the  height  of  the  Tunnel-grade,  at  Montgomery's  Gap,  on 
the  N.  &  C.  R.  R.,  was  found  to  be  1163  feet  above  low  tide  at  Mobile,  while,  aeoording  to 
the  levels  brought  from  an  opposite  direction  (from  the  Atlantic)  it  is  1166,  a  difference 
of  only  three  feet.    (See  p.  62.) 

The  foHowmg  table  presents  the  heights  of  the  base-lines  mentioneil  above  low  tide  at 
Mobile: 

Base  of  Tenn.  A  Ala. 

■'      "  Curab.  Eiver 

"      "  Edg.  4  Ky. 

■'      ■'  L.  4  N. 

"      "  N.  ft  N.  W. 

"      "  N.  A  C, 

"      "  Cen.  Southe: 
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Buck  River 

59  f> 

Summit 

-56  5 

GamiBn  Fork 

56 

Warlraee  Oreek 

52  5 

Bell  BuekU  Summii 

_47 

ChrutmoiO, 

41 

Stone'i  Jltver 

35 

Summtt 

88  5 

SJ 

Stone  t  RiviT 

30  5 

Top  of  banki  qf  do 

30  0 

Ov^aUs    Or 

ao5 

!  Or 


Eumct 
/Summit 
Mill  Oreek 

Siaamit  hetioesa  Mill 
and  Brosm')  Or,,., 

"  Depot 

'         B'pot 

"        High  itjfcj 
Edgefield  Depot 


of  Ottvib  R» 

■  of  Camb   R  » 

0  5  miles 


8M  (Qrade)    N.  &  C.  B.  E. 

777  {i,urface) •' 


5H3  [OTads)  .. 
^38  {Surface)  .. 


,..L.  &  N.  K.  K. 


428    (Grarfe)  L.  &  N.  E.  E. 

5b2         " 

4flb   (Boiiom)  .... 

438    (Grade)  .... 

517    (Grade)  .... 


512  (Surface)  .. 
.  672   (Grade)    .. 


Joy  Google 


THE  HIGHLANDS   OP   MIDDLE   TENNESSEE.  8f 


...36      miles... 
...41.6     "    ... 
...41.5     "    ... 
,-45.5     "    ... 
...46.7     "    ... 

...  681    (Grade)    ] 

...  899  (Bottom) 

...  592    (Grade)    

...  554          '          

Point 

Tenn,  &Kt.  LiKS. 

(4.)  The  following  are  the  heights  (according  to  a  profile  kindly  furnish- 
ed me  by  Mr.  J.  C  Wrenshall)  of  charaeteriEtio  pointa  along  the  line  of 
the  Louisville  &  Nashyille  Railroad,  from  its  junction  with  the  Edgefield 
&  Kentucky  road,  to  the  State  line; 

L.  ^N.R.R. 


Jvnchon 

1 5  Villa 

4SS 

{Gradt)    1 

Mim,ker,  Or 

115     " 

8S9 

(Bottom)    

Sun«a,l 

13        " 

628 

(Surface)   

Drakes  Or 

155      ' 

449 

Summ,l 

18        " 

693 

W  Slalton  Camp  Cr 

20  5     " 

445 



Station  Camp  Or 

23  5     " 

441 

Gallatin 

26        " 

5i8 

"           

Suf«mtU. 

27        " 

515 

JE  StaUm  Camp  Cr 

27  7     " 

503 

1'           

Point,    about   foot 

of 

Margin  of  Highlan5s.31.7     " 

951 



Summit  of  grade  at  end 

...32.3     " 
■...83.4     " 

800 

(About)    

(Surface) 

Tallcy,  Drakes's  Cr 

W.  Pork      " 

...36.5     " 

708 

"         

...89        " 
...45        " 

853 

755 

State  Line 

..        

An  experimental  line  from  Gallatio,  by  the  way  of  Bledsoe  Creek  to- 
wards ScottBville,  in  Kentucky,  etc.,  presents  a  profile  much  like  that  of  the 
surface  passed  over  by  the  constructed  road.  By  this  route,  the  margin  at 
the  Highlands  ia  reached  about  seventeen  and  a  half  miles  from  Gallatin, 
and  has  here  an  elevation  of  1000  feet  above  the  sea. 

(5.)  The  following  table  presents  the  heights  of  charaoteristie  points 
along  the  line  of  the  Tennessee  and  Alabama  Eailroad  from  Nashville  to 
Mount  Pleasant,  and,  from  the  latter  point,  along  a  surveyed  line  across 
the  Highlands  to  Hamburg,  on  the  Tennessee  River.  By  these  lines  the 
railroads  of  Middle  Tennessee  have  been  connected  with  the  levels  of  the 
Mobile  and  Ohio  road.  As  before,  points  within  the  Basin  are  printed  in 
Italics.  Those  marked  with  an  asterisk,  thus  ("),  are  within  the  Weslerit 
Valley  of  the  Tennessee  Biver.  ({  25.)  The  distances  gi-ven  are  the  appvoii- 
mate  distances  of  the  points  from  Broad  street  in  Nashville. 
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STashville,   old   Tir- 

minua,  CherrySt 

Brown's  Cree/c 2,5: 

OserUoi'a  Gap 6 

Atkinson's  Gap 9 

LiUle  Marpsth  River...il.6 


Summil 

Sarpeth  Riwr,..,. 
Ihmklin  Depot... 


)   {(hade)    Tenn.  ^  Ala.  R.R. 


Weit  HarpUh  River 25 

Sianmil,    i^Dttck    River 


g»).. 


Spring  Sill  Slaiion*  ...31.5 

Carter's  Creek. 35 

Daek  Siver 42.5 

"     Migh  Water " 

Siwamt 46 

Lick  a-eek 47.5 

Sainrmi 49.5 

E.  Braneh  of  Sigby.-.&S 
Mt.     Pteamnl,    Sugar 

Fork  of  Bigby 54 

Bighy  Creek 68 

Foot  <^  Ridge.. 59.5 

TopofKidgecommence- 

ment  of  Higlilands.65 

Top  of  Ridge,  Tunnel.  " 

Buflklo  Creek 71 

Point 75.6 

Br.  of  Little  Buffalo-19 

Palo  Alto  P.  0 82 

Point , 92.5 

ATerage  eleyatioobe- 
teen  the   last  two 

points,  about 

Point  ..„„ 96.5 

"     .100.6 

'■'     103.6 

Point,  between  wa- 
ters of  Indian  & 
Cypresi  Creeks....  113.6 


9  (Bottom 
3   (Grade; 


1  (Grade) 
i         " 

2  (Soiiom) 

1   [Grade] 


...  702         " 

...1019         " 

...  968   (Grade)   .. 

...   802  (Surface)  .. 

...1036         " 

...  862  (Bottom)  .. 

,..1025  (Surfa-ie)  .. 

...1021 


point  on  to  Mount  Pleassnt,  the  profile  from  which  the  heighls  wer. 
not,  in  the  tnain,  the  actual  proflio  of  the  road  as  finally  loosted.  It  runs 
very  nearly  over  the  same  ground,  bo  that  the  heights  of  corresponding  point 
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THE 

Point,  between  wa- 
ters of  Indian, 
Horse   and    Soc- 

ond  Creeks 117.5  miles... 

(*)  Valley  of  Horse 
Or.  {off  the  High- 
lands  124.5     "     .... 

(•)  Bed  of  do 187        "     .... 

(•)LickCr.Summit.l89.6    "     ..„ 
"         "Tunnel.       "     "     .... 
(*)  Tennessee  River 

at  Hamburgh H5        " 

"     High  Water.... 

"    Low  "Water , 


OF  MIDDLE   TBNNESSBE. 


2  (Surface)  E.  R.  Survey. 


fc  O.  E.  B.  Sur. 


(6.)  The  following  are  heights  of  points  along  the  Central  Southern 
Eailroad.  Two  of  these  points,  the  first  at  Dodson'a  Gap,  the  other  the 
summit  of  Madry's  Hill,  may  he  regarded  as  being  upon  the  spurs  of  the 
Highlands.  All  the  others  are  within  the  Basin.  The  distances  are  reck- 
oned from  Columbia. 


Calumbia  Depots... 

Point 

Lylltfa  Creek 

Point 


Pleaiaat  Orone 

Adam's  Fork 

Klk  Ridge,  Dodaon': 


,15.8 


Robertson' s  Fork 18.5 

Bicfaand  Greek. 26.5 

PvJaiki 83.5 

RUMand  Creek .39.6 


Madry  Hill 42.6 

"          ''   Tunnel...   " 
Elk  River 46.6 

,4T,8 


696 

(Sur/aee)   

624 

710 

"          

624 

"          

7BB 

"          

789 

{Grade)     

698 

{Surface)  

981 

898 

(Grade)    

V16 

-&>rMe)  

691 

{Orade)    

648 

630 

■'          

93 

{Surface)   

il2i 

(Top)      

786 

(Grade)    

598 

■'          

563 

{S^Me)  

664.5       "          

a  s.  s.  1 


Tena.  ^  Ala.  Li? 

(7.)  Below  we  have  a  series  along  the  portion  of  the  ITaBhville  and  North- 
western Eailroad  that  extends  from  Nashville  to  the  Tennessee  Eiver.  It 
presents  a  complete  section  of  the  Western  side  of  the  Highland  Rim.  The 
road,  however,  it  must  be  remembered,  following  the  valley  of  Hai-peth 
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Eirer,  passes  some  distance  in  among  the  ridges  and  detached  portions  of 
the  Highlands  before  it  ascends  and  gets  upon  them.  The  place  of  ascent 
Is  then  -withinthegenerallimitsof  the  division.  TheTallejof  the  Harpeth 
may  he  regarded  as  a  ramification  of  the  Basin.  The  course  and  jjosition 
of  this  river  are  such  as  to  detach  a  small  hlock  of  the  Highlands  from  the 
main  body  of  the  division.  (See  Map.)  In  the  table,  as  before,  the  points 
in  Italics  are  within  the  Basin,  and  those  marked  with  an  asterisk,  thus  ("), 
within  the  Western  Tennessee  Kiver  Talley. 


Nashville,  Bridge,  Summer  Street. .. 


25 

Top  of  Highlands 

31 

P  "nt 

Hiffhest  Point 

., 

Gordons  Branch 

48 

48 

Hurricane  Creek 

54 

(s)  Trace  Creek 

74.7 

(*)  Tennessee  Kiver 

78 

...429,5  {Grade.) 


(S«rMe.) 
(Grade.) 


(Grade)  ■ 


1  (Surface.) 

2  (Grade) 


i  (Surface.) 

1  (Grade.) 

J  (Surface.) 

J  " 

5  (Grade.) 

i  (Surface.) 

Fi  •■ 

i  (Grade.) 


1   (Surface.) 
■      (Grade.) 


4  (Surface.) 
8  (Grade,) 
■7(HishWiiter.) 
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(8,)  Mr.  Lea,  from  whose  Eeport  I  have  before  quoted, 
(page  73,)  gives  us  interesting  information  as  to  the  elevation 
and  general  character  of  that  portion  of  the  Highland  Rim 
lying  between  Perryville,  on  the  Tenneaaec  Eiver,  and  Colum- 
bia ;  and  of  that  part  intersected  by  the  deep  and  narrow  val- 
ley of  Duck  River.  He  refers,  also,  to  the  fact  that,  all  Middle 
Tennessee  west  of  the  Cumberland  Table-land,  may  be  re- 
garded as  an  elevated  plain,  out  of  which  has  been  excavated 
the  great  Central  Basin,  or,  as  he  has  it,  the  "basins"  formed 
by  the  different  rivers  within  the  central  part  of  the  State — the 
group,  or  great  basin,  that  these  constitute,  not  being  very 
dearly  recognized.  The  following  are  remarks  of  his  bearing 
upon  these  points.  It  will  be  recollected  that  Mr.  Lea  is  speak- 
ing with  reference  to  a  route  for  a  "  Central  Railroad," 

"All  that  country  lying  between  Ihe  western  tase  of  the  Cumberland 
Mountain  and  the  Tennessee  Kiver,  may  be  regarded  aa  a  bench  of  the 
Mountain  itaolf,  and  is  elevated  from  aeven  to  eight  hundred  feet  above 
the  Tennessee  Kiver.  The  geological  formation  of  this  region,  being  of 
the  secondary  order,  the  strata  lie  horizontally  upon  each  other;  and,  at  the 
depth  of  three  to  fl.ve  hundred  feet  below  the  oommon  surface,  which  is 
poor,  gravelly  and  sandy,  lies  a  stratum  of  limestone  rook."  In  various 
places  the  strata  superior  to  tliis  limestone  are  pretermitted,  and  exhibit  the 
appearance  of  having  been  removed  by  some  mechanical  action ;  and  thus, 
in  many  places,  valleys  or  basins  are  formed,  presenting  all  the  richness 
incident  to  the  horizontal  limestone  formations,  of  which  the  valley  of 
Duck  Kiver  is  a  remarkable  instance.  If  you  follow  up  Duck  River  from 
its  mouth,  for  a  d   t  f  fifty  ml      (m  aa      d        t    g  Id       t  on,) 

you  will  find  it  h      raed    1      ly       bj  h  gh       dp       p  t         h  11      b  t  at 
the  end  of  the  fift     m  lea  y  g     t    m  th     g    g  1      t        i    n  a 

wide-spread  and  ftl         11  y       tep       db  dth        wh      ntly 

sloping  hills,  adp         tg  pp  fbddwlth  and 

beauty.    But  phy        j  yfw       It         hhd  this 

valley,  and  you  wllEdt  Idlyhgh      d      gffdb  om- 

posed  chiefiy  ot         1  t  d  d        th     b  \  11  find 

yourself  upon  th  11      1    f  th    b       h    f  C  m>i    1     d  M       t       " 

In  this  last  statemi^nt,  if  Mr.  Lea  means  that  the  vallej  of 
Duck  Eiver  after  leaving  "  the  gorge"~8ay  east  of  Columbia 
and  within  the  counties  of  Maury,  Marshall  and  Bedford — is 
limited  on  both  sides  by  a  high  "  sandstone"  barrier,  what  he 
aays  needs  some  qualification.    There  is  sueh  a  barrier  on  the 

"  I  quote  Mr.  Lea's  oivn  words.    Compare  what  Is  said  of  the  geology  of  this  regioa 
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Bouth  side  of  the  valley,  separating  it  from  the  main  and  tribn- 
tary  valleys  of  Elk  Eiver.  This  is  Blk  Bidge,  and  will  be 
noticed  when  I  come  to  speak  of  tho  Basin.  On  the  north 
side,  however,  there  ia  no  such  barrier.  The  crestof  tho  water- 
shed separating  the  Duck  Eiver  Valley  from  the  subordinate 
valleys  of  the  tributaries  of  the  Cumberland  is  mostly  a  lime- 
stone ridge,  which  is  much  broken,  and  presents  but  very  few 
points  high  enough  to  be  capped  with  the  stratum  or  formation, 
which  Mr.  Lea  calls  sandstone.  Passing  eastward,  however, 
across  tho  Basin,  we  find  in  Coffee  Connty  the  valleys  of  the 
head-branchos  of  Dnck  Eiver,  running  up  between  spurs  of 
the  Highlands.     (§  214.) 

After  thus  speaking  of  the  valley  of  Duck  Eiver  Mr.  Lea 
refers  to  the  "  similar  valleys  or  basins"  of  tho  Elk  and  Cum- 
berland rivers,  and  of  their  tributaries,  and  then  adds : 

"It  is  s,  singular  feature  of  the  country,  ttat  these  basins  are  generally 
at  a  considerable  distance  fram  the  main  river,  and  that  there  is  a  large 
body  of  high  table-land  along  the  Tennessee,  which  is  only  interrupted  by 
the  streania  which  drain  those  basins," 

"  When  we  cast  our  eyes  on  either  side  of  Duck  lUver,  we  find  the  minor 
streams,  at  every  few  jniles,  cutting  chasms  io  the  Table-land  from  three  to 
five  hundred  feet  deep,  and  thus  presenting  almost  impassahle  gulfs.  Per- 
haps there  is  not  a  more  broken,  country  in  tho  world  than  tha.t  around 
about  the  lower  part  of  Duck  River." 

"  Haying  crossed  the  Tennessee,  (at  Perryville,)  the  route  is  very  favor- 
able up  the  valley  of  Cypress  Creek,  for  a  distance  of  seven  miles,  when  it 
begins  to  run  along  the  sides  of  tho  hills  in  order  to  ascend  more  rapidly 
than  the  natural  rise  of  the  valley.  Kising  about  three  miles,  at  the  rate 
of  sixty  feet  per  mile,  the  road  attains  an  extreme  elevation  of  about  356 
feetabove  high  water  in  Tennessee  River,"  (or  about  T30  above  the  sea,) 
"and  passes  the  Buffilo  E]df,e  at  a  gap  one  or  two  hundred  feet  below  its 
general  level."  This  makes  the  general  level  from  830  to  930  above 
tide  water. 

"  Having  passed  thp  gap  m  the  rilge  the  road  winds  along  on  a  bench 
of  the  mountain  for  about  three  and  a  half  miles,  descending  at  the  rate  of 
sixty  feet  per  mile  This  part  of  the  road  will  be  very 
expensive,  as  it  lead';  across  many  rav  nes  in  the  side  of  the  ridge,  and  re- 
quires high  embankments    or  bridges    to  cross  them Still  no 

other  route  has  been  f^iind  aeross  the  r  dge  at  all  competing  with  this  in 
aggregate  advantage 

"Passing  Buffali  Piver  without  difficulty  the  road  runs  on  favorable 
ground  up  Hurricane  Greek  about  s  ven  miles  further,  to  the  forks  of  the 
creek  at  Tom.  Barber  h  where  the  Tilky  btgins  to  rise  more  rapidly,  but 
still  continues  smooth  and  open. 
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"  Prom  Tom.  Barber's,  the  road  risea  siity  feet  per  mile,  in  tile  flrat  mile, 
and  1120  feet  pemiile  for  two  miles  further,  when  it  attaina  the  summit  of 
the  ridge,  dlTiding  the  waters  which  fall  into  the  Buffalo  Biver  from  those 
which  fall  into  Duck  River,  directly.  This  ridge  has  been  appropriately 
named  by  Col.  S.  H.  Long,  after  the  lamented  Lewis,  the  renowned  trav- 
eler, who  lies  interred  on  its  eummit."  (This  is  a  flat-topped  ridge,  and  its 
summit,  the  elevation  of  which  is  at  least  1000  feet  above  the  sea,  may  be 
regarded  as  a  point  of  the  lop  of  the  Highlands,) 

"  Having  attained  the  summit  of  Lewis's   Eiiige,   the  road  has  a  very 


favorable  location  for  twenty-four 
Bigby  Oreak,  where 

.t  the  rate  of  sixty  " 


Ics  along  its  craat,  to  the  head  of  B 

ts  descent  with  a  deap  ouf,  and  then 

ile,  for  five  miles,  along  a  rough  and 


crooked  ravine,  before  it  attains  the  level  of  the  flat  grounds  on  the  creek 
below  the  Factory. 

"  This  division  involves  more  difficulty  than  any  other  upon  the  whole 
route,  except  that  over  Cumberland  Mountain." 

221.  The  tables  given  in  connection  with  the  remarks  made, 
will  enable  the  reader  to  form  a  correct  idea  of  the  elevation 
of  the  entire  Rim  above  tide-water.  The  height  of  its  flat 
snrfaee  above  the  Basin,  which  it  encloses,  will  be  spoken  of 
hereafter.  The  general  level  of  the  northwestern  side  of  the 
Eim,  that  is  to  say,  the  part  in  the  counties  of  Dickson,  Rob- 
ertson, Montgomery,  Stewart,  etc.,  the  part,  too,  through  which 
the  Cumberland  Eiver  breaks,  is  considerably  lower  tlian  the 
part  upon  the  opposite  side  in  Franklin,  Coffee,  and  Warren. 
Taking  the  Eim  and  Basin  together,  it  may  be  said  that  the 
■whole  area  dips  (or  the  great  dish  is  tilted)  to  the  northwest. 
Passing  beyond  the  limits  of  Tennessee,  in  North  Alabama, 
the  Highlands  dip  southward.  These  dips,  or  waves,  conform 
generally,  as  will  be  seen  hereafter,  to  the  geological  structure 
of  the  region, 

222.  It  may  be  noticed,  also,  that  the  surface  of  the  Bim,  or  Highlands, 
on  the  eastern  and  southeastern  side,  slopes  gently  at  many  points,  east- 
ward, toward  the  baee  of  the  Cumberland  Table-land,  so  that  (he  border  of 
the  division  near  the  Basin,  has  the  greater  elevation.  At  numerous  poiate 
around  the  Basin,  the  high  border  or  margin  of  the  Rim  is  a  dividing 
ridge  between  the  low-bedded  creeks  of  the  former  division,  and  the  high- 
bedded  ones  of  the  latter. 

223.  Climate. — The  features  of  climate  already  given,  for  the 
State  in  general,  apply,  in  the  main,  to  this  large  division. 
Owing  to  higher  elevation,  however,  its  mean  temperature  is  a 
little  less  than  that  of  the  Basin.     For  points  on  the  same  par- 
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allel,  the  difference  between  the  annua!  means  is  from  one  to 
two  degrees;  between  the  aammer  means,  it  ia,  doubtless,  con- 
siderably greater.  Immediately  around  and  outeide  of  the 
Basin,  that  is  to  say,  upon  the  circular  interior  border  of  the 
Highlands,  the  difference  in  temperature  is  qaito  noticeable, 
especially  in  summer.  For  this  reason,  in  connection  with  its 
freestone  and  sulphur  springs,  and  its  retired,  open-wooded 
groves,  this  border,  and  in  fact  much  of  the  division,  has  be- 
come noted  ior  its  summer  retreats,     (§  219.) 

224.  We  have  climatological  data  from  two  pointe  of  this 
division,  the  Palla  of  Caney  Pork  and  Glenwood.  (See  table, 
p.  14.)  The  latter  point,  the  residence  of  Prof.  W.  M.  Stewart, 
where  he  made  (and  is  making)  his  excellent  observations,  is 
located  upon  the  depressed  portion  of  highland  division,  the 
elevation  being  here  but  486  feet  above  the  sea.  This  fact  must 
be  borne  in  mind  should  the  G-lenwood  data  be  used  in  estima- 
ting the  temperature,  etc.,  of  the  higher  and  characteristic 
portions  of  the  Highlands, 

225.  The  observations  made  at  the  Falls  may  be  compared 
with  Mr.  Tavel'a  at  Nashville,  since  the  hours  of  observation 
were,  in  both  cases,  about  the  same.  According  to  these  the 
annual  mean  temperature  for  1855  and  1856,  at  Nashville,  is 
58°. 80,  and  that,  at  the  Falls,  for  the  same  years,  (Jan.,  1855 
excepted,)  is  58°.48,  The  former  place  has,  however,  a  higher 
latitude  than  the  latter.  Allowing  for  this,  the  difference  be- 
comes nearly  equal  to  one  degree. 

226.  Between  the  summer  means  of  the  two  places,  and  for 
the  same  years,  the  difference  is  much  greater ;  it  is,  without 
correction  for  latitude,  3.33,  the  mean  at  Nashville  being  77.99, 
while  at  the  Falls  it  is  but  74.66.  Eefcrring  the  points  to  the 
same  parallel,  it  may  be  placed  at  four  d 
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V. — The  Central  Basin. 


227.  This  unique  diviaion  occupies  the  very  centre  of  the 
State.  It  is  truly  the  garden  of  Tennessee.  Excepting  great 
alluvial  bottoms,  it  would  be  difficult  to  meet  with  a  region  of 
the  same  extent  anywhere,  poaaeasing  naturally  the  elements 
of  prosperity  and  agricultural  wealth  in  a  greater  degree.  Al- 
though the  fourth  division  in  size,  yet  it  is,  at  this  time,  the 
first  in  population,  wealth,  and  political  influence. 

228.  The  description  of  the  Basin,  has  necessarily  been,  in  good  part, 
anticipated  in  speaking  of  the  Highland  Eim  encircUng  it.  And  here,  it 
may  be  wall  to  remark,  that  the  latter  division  haa  been  named  with  refer- 
ence to  the  relation  it  sustains  to  the  Basin.  Aside  Irom  this  relation,  the 
name  would  not  be  appropriate.     (^  26,  208  and  203.) 

229.  Form,  Outlines,  and  Area.* — The  Basin  has  approxi- 
mately the  form  of  an  ellipse.  Its  length,  or  greater  diameter, 
is  about  121  miles,  and  its  average  breadth,  or  shorter  diameter, 
from  55  to  60.  It  ilea  within  the  limits  of  Tennessee,  reaching, 
however,  lengthwise,  in  a  north- northeasterly  and  south-south- 
westerly direction,  nearly  across  the  State.  At  its  extreme  end, 
to  the  northeast,  it  has  a  narrow  gateway,  or  outlet,  into  Ken- 
tucky, through  the  contracted  and  ascending  valley  of  the 
Cumberland  River,  To  the  soutiiwest,  it  has  a  similar  outlet 
into  Alabama,  down  the  valley  of  the  Elk.  Besides  these,  the 
Basin  has  bat  two  other  outlets— a  very  narrow  one  to  the  west, 
through  the  gorge  of  Duck  River,  (p.  93,)  and  a  more  open  one 
to  the  northwest,  down  the  vafley  of  the  Cumberland.f 

280.  As  to  traveling  and  commen^ial  intercourse,  these  gateways,  or  out- 
lets, as  such,  (except,  so  far  ai  riier  navigatiun  is  concerned,  and  that  is 
confined  to  the  Cumberland,)  are  of  little  Beryioa,  The  valleys  thatfurnisli 
them,  are  bo  narrow  and  broken,  that  none  of  the  railroads,  turnpikes,  or 
other  leading  roads  radiating  from  the  capital  of  the  State— wbose  site  is 
very  suitably  within  the  Basin— pass  through  them.  All  these,  when  they 
reach  the  foot  of  the  eacarpment  bounding  the  division,  ascend  at  once,  by 
steep  grades,  to  the  top  of  the  Highlands  or  Rim.  To  get  out  of  the  Basin, 
is  the  first  and  most  sarioufl  difficulty  that  the  railroads  running  troin  Nash- 

"The  form,  position,  eilenl,  etc.,  of  this  division,  are  well  seennpon  tlia  large  Map. 
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231.  In  tracing  out  the  general  oatlinee,  or  contour,  of  this 
division,  we  may  commence  with  the  "Eidge"  in  Sumner 
County. t  This  so-ea!]ed  ridge  presents  a  steep  face  to  the 
southeast,  forming  a  well-marked  portion  of  the  northwestern 
aide  of  the  Basin.  The  general  outline,  or  high  edge  of  the 
Basin  coinciding  with  the  top  of  the  Ridgo,  puraues  at  flrat,  » 
general  northeasterly  course,  then  bending  around  to  the  east, 
it  passes  through  the  southern  part  of  Macon  County,  into 
Jackson.  Here  it  is  cut  by  the  valley  of  the  Cumberland,  pre- 
senting one  of  the  ontlota  mentioned.     (§22!*,)     On  the  south- 

.  eaatern  side  of  the  Cumberland,  it  extenda  from  Jackson  County 
in  a  general  southwesterly  direction,  passing  approximately  be- 
tween Smith  and  Putnam;  through  the  western  part  of  De- 
Kalb;  through  Cannon,  east  of  Woodbury;  on  through  the 
western  parts  of  Coffee  and  Franklin,  to  the  southern  part  of 
Lincoln  south  of  the  Elk.  From  this  region,  without  quite 
reaching  Alabama,  the  outline  runa  westward,  gradually  curv- 
ing around  to  the  northwest  in  Gfilos  County,  crossing  in  the 
meantime.  Elk  Eiver,  the  naiTOW  valley  of  which  presenta 
another  of  its  outlets.  From  Griles,  it  runs  in  a  northerly  di- 
rection, through  the  western  parts  of  Maury  and  Williamson; 
through  Cheatham,  and  the  western  part  of  Davidson,  to 
the  "Eidge"  in  Sumner.  In  this  last  courae,  the  remain- 
ing outlets  of  the  Btisin  are  presented  in  the  valleya  of  the 
Duck  and  Cumberland  Bivers. 

232.  The  outlines  of  the  Basin,  in  particular,  are,  at  moat 
points,  rough,  being  broken  more  or  less,  by  the  fringing,  or 
finger-like  spurs  which  run  from  the  Highlands  within  its 
general  limits.  These  spurs,  which  are  generally  water-sheds 
between  creeks,  often  retain,  for  several  miles,  the  character- 
istic elevation  of  the  Highlands. 

*  The  Oentml  Southern  Bsilrosd  meets  with  two  high  apura  of  the  Highlands,  name- 
ly. Elk  Kidge  QW3)  and  Madry  H]ll,  before  fiually  leaving  the  Basin.  South  of  BIk 
Elver,  the  line  eont inning  this  road, gets  upon  the  Alabama  eitension  ot  the  Highlands. 

tThe  word  ridge,  as  hereapplied,  is  tn  some  degreo,  unfortunate.  It  must  here- 
collected,  that  tills  ridge  is  the  margin  of  highlands  that  extend  otl  to  the  northwest, 
and  constitute  a  portion  of  the  Itim  already  described.  It  is  true,  that  this  marginis 
the  dividing  line  between  the  waters  of  the  Cumberland  and  those  of  Bed  River;  but 
while  the  elope  1«  the  southeast  is  steep  and  sudden,  that  lo  the  northwest  is  very  gen. 
lie.  and.  in  fact,  out  of  the  immediate  beds  of  the  streams,  not  noticeable  to  the 
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238.  The  most  reraarkatle  spur,  is  that  known  aa  "Elk  Bidge."  This  is, 
in  fact,  an  almost  unbroken,  thongh  narrow  arm,  running  entirely  across 
from  one  side  of  the  Kim  to  the  other,  and  cutting  off,  as  a  well-marked 
subdivision,  the  southern  end  of  the  Basin.  !□  the  main,  it  has  about  the 
elevation  of  the  Highlands,  and  presents,  in  its  course,  but  very  few  low 
gaps.  It  is  the  water-shed  between  Duck  and  Elk  Rivers.  Several  branch- 
es run  out  from  its  southern  side,  separating  the  valleys  of  creeks  in  Giles 
and  Lincoln  Counties. 

234.  Prom  another  point  of  view,  we  may  look  upon  the 
outlines  of  this  division  as  being  notched  by  the  valleys  open- 
ing into  it.  These  valleys  are  narrow  ramifications,  or  arms  of 
the  Basin.  Most  of  the  smaller  streams  from  the  Highlands, 
falling  into  the  Basin,  present,  for  a  greater  or  less  number  of 
miles,  before  reaching  the  general  outlines  of  the  latter,  deep 
and  narrow  valleys,  or  gorges.  Passing  up  these  gorges,  wa 
find  them  generally  terminated  abruptly  by  water -falls,  or 
cascades.  Here,  too,  they  terminate  as  ramifications  of  the 
Basin.  Above  the  water-falls,  th  valleys  and  streams  pertain 
to  the  Highlands,  or  Eim.     (§314.) 

285.  The  outlets  before  spoken  of,  (J  229,)  are  ramifications  of  the  Basin  g 
but  they  eitend  entirely  through  the  Rim.    Nest  to  these,  the  narrow  val- 
ley of  Canej  Fork  presents  the  longest  and  most  important  arm  of  the 
Basin,  (J  213,)  ending,  as  such,  with  the  noted  falls  of  this  stream.     (Note, 
p.  86,) 

Duck  River  presents,  in  the  portion  of  its  valley  in  Cpffee  County,  a 
ramification  comparatively  abort,  which,  at  the  "Old  Stone  Fort,"  near 
Mancheeter,  bifurcates,  each  fork  tenninating  very  soon,  with  a  beautiful 
w&ter-fall. 

The  valley  of  Eli  Eiver,  in  Franklin  County,  and  below  Winchester, 
presents  a  narrow  arm,  of  considerable  length. 

The  lower  part  of  the  valley  of  Harpeth  River,  in  Cheatham  and  Dick- 
son Counties,  is  a  ramifloation,  which,  with  the  valley  of  the  Cumberland, 
entirely  detaches  a  block  of  the  Rim. ,  These  are  the  most  important  ex- 
amples.    (See  Map.) 

236.  The  following  counties,  wholly,  or  in  part,  lie  within 
the  Basin ;  all  of  Wilson,  Rutherford,  and  Marshall ;  nearly  all 
of  Smith,  Davidson,  and  Bedford;  the  greater  paiis  of  Sum- 
ner, Williamson,  Staury,  Giles,  and  Lincoln;  large  parts  of 
Jackson,  Cheathaia,  and  Cannon;  and,  finally,  small  parts  of 
Macon,  DeKalb,  Putnam,  and  Coffee. 

The  entire  area  of  the  division,  is  about  5450  square  miles,   ' 
which  is  more  than  one-eighth  of  the  State. 
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237.  Subdivisions;  Surface;  "  Cedar  Glades." — The  Basin  is 
comparativoiy  simple  in  structure  and  parts.  There  is  but  one 
portion  that  may  be  regarded  as  a  well-defined  subdivision, 
and  that  is  the  southern  end,  cut  off  by  Elk  Eidge,  to  which 
reference  has  already  been  made.     (§  233.) 

Thia  BubdLviaion  embraces  that  portion  of  the  valley  of  the  Elk  and  its 
taibutaries,  lying  in  Giles  and  Lincoln  Counties.  The  most  important  of 
the  tributaries,  is  Richland  Oreet. 

238.  The  remainder  of  the  Basin  might  he  divided  into  four  sections, 
corresponding,  respectively,  to  the  valleys  of  Duck  Elver,  Harpeth,  and  its 
Forks,  Stone's  River,  and  the  Cumberland.  The  ridges,  however,  that 
divide  those,  are,  by  no  means,  well  defined,  being  at  many  points,  low  an  d 
broken,  and  hardly  existing  as  continuous  ridges. 

239.  Occasionally,  aside  from  the  ridges  and  spurs  that  have 
been  mentioned,  and  within  the  body  of  the  Basin,  isolated 
peaks,  and  short  ridges,  or  groups  of  these,  are  met  with,  which 
mount  up  to  the  level  of  the  Eim. 

In  the  main,  however,  the  general  surface  of  the  Basin,  is 
moderately  rolling.  Large  and  valuable  tracts  occur,  which 
are  nearly  level,  or  but  gently  undulating.  Excepting  the 
"  cedar  glades,"  to  be  spoken  of,  there  is  very  little  waste  land. 
The  soil,  based  on  impure,  blue  limestone,  is  generally  of  an 
escellent  quality,  and,  In  its  native  state,  supported  heavy  for- 
ests, and,  in  many  places,  thick  canebrakes. 

240.  The  cedar  glades  constitute  a  characteristic  surface- 
feature  of  the  Basin.  These  aro  rocky  places,  generally  flat, 
covered  more  or  less,  with  red  cedar,  (Juniperus  Virginiana.') 
They  abound  in  many  parts  of  the  division. 

241.  A  circular  range  of  such  glades  is  found  in  Eutheribrl  County, 
enclosing  a  large  area  of  fine,  brownish-red  lands.  Murfreeshoro'  lies  a 
short  distance  east  of  the  center  of  this  area. 

In  'Wilson  County,  and  along  Duck  River,  In  Bedford,  Marshall,  and 
Maury  Counties,  are  many  glades,  covering  large  tracts. 

The  cedar  timber  of  the  glades  is,  or  has  been,  of  escellent  quality.  A 
vast  amount  of  it  has  been  cut  for  building  purposes,  cross-ties,  fence  rails, 
flre-wood,  etc.     Much  of  it  has  been  carried  out  of  the  State.     (^  2S2,) 

242.  It  has  been  suggested,  that  the  Basin  was  once  the  bed 
of  a  lake.  Without  committing  ourselves  to  such  an  opinion, 
it  may,  nevertheless,  be  well,  as  we  pass,  to  regard  the  division 
from  this  point  of  view,  as  thereby  our  conception  of  it  as  a 
basin  may  be  made  clearer. 
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If  the  oatlete  mentioned,  through  which  the  Camherland, 
I>uek,  and  BIk  Hivera  escape,  (§  229,)  were  closed,  by  the  fill- 
ing up  of  the  valleys,  to  the  level  of  the  highest  points  of  the 
adjacent  highlands,  the  hack-waters  of  these  rivers  would  ac- 
cumulate, and  finally,  nearly  fill  the  Basin,  rising  until  high 
enough  to  run  over  the  lowest  part  of  the  Rim. 

There  would  thus  be  formed  a  large  fresh-water  lake,  having 
the  outlines,  (§231,)  form,  and  dimensions  (§229)  of  this  di- 
vision. 

243.  The  shores  on  opposite  sides  of  this  lako,  would  not  differ  Tery  much 
in  height— not  more,  generally,  than  from  100  to  200  feet.  On  the  north- 
western side,  they  would  be  lowest,  being,  however,  nearly,  or  quite,  900 
feet  above  the  sea.     Here  the  waters  would  first  run  over. 

The  margin  of  the  lake,  all  around,  fo  a  greater  or  leas  estent,  would 
be  fringed  by  low  headlands,  and  notched  by  narrow  inlets,  (}f_  232  and 
234.)  In  its  southern  part,  a  group  of  narrow,  and  long  islands  would  be 
seen.  One  line  of  these,  arranged  end  to  end,  (Elk  Bidge,  J  233,)  woujp 
«iLtend  from  shore  to  shore,  and  partially  cut  off  the  extreme  southern 
end  of  the  lake.  Islands,  too,  would  he  seen  at  different  points,  all 
around  its  margin.  One  of  considerable  size,  or,  perhaps  a  group,  would 
appeal  in  Cheatham  Connty,  correspondiog  to  the  Harpeth  hills,  between 
Harpothand  fho  Cumberland.  {§235.)  And  here  and  there,  within  the  body 
<rf  the  lake,  spareely  scattered  over  its  surface,  small  isolated  islands,  or 
groups  of  islands,  would  he  met  with.     (I  239.) 

The  water  of  the  lake,  would  be  deep  in  its  northwestern  part,  especially 
over  the  bed  of  the  Cumberland,  and  shallow  in  its  eastern  and  southeas- 
tern parts.  This  would  reault  from  the  tilting  of  the  Basin  and  its  Eim 
to  the  northwest,  of  which  I  have  spoken,  (g  221.)  At  a  point  over  Nash- 
yille,  measured  down  to  the  track  on  the  Bailroad  Bridge,  the  depth  would 
be  abont  460  feet. 

244.  Judge  Haywood,  the  author  of  a  work  already  cited,* 
imperfectly  recognized,  the  basin-like  character  of  the  part  of 
Tennessee  we  are  considering.  He  makes  very  properly,  the 
"highlands,  or  ridges,"  west  of  Columbia,  Franklin,  and  Ifash 
ville,  and  north  of  the  Cumberland,  in  Sumner  and  Macon,  the 
western  and  northwestern  limits  of  the  basin-like  area.     On 

♦  See  note,  page  21.  The  fuil  title  of  this  work  is  "  The  Natural  Bnd  Aboriginsl  His- 
tory  of  Tennessee,  up  to  the  First  Settlements  therein,  by  the  White  People,  in  the 
year  1768.    By  John  Hiiywood,  of  the  County  of  Davidson,  in  the  Slate  of  Tennessee. 


e.  The  author  has  left  us,  among  msny  ouriousspeoulationa  and  statements, 
ful  matter.  He  was  araoDg  theflrslto  notice  many  of  the  Interesting  miner- 
>me  of  the  "geological, pheaomena"  of  the  State.  I  ahull  have  frequent 
,0  refer  to  his  work. 
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the  other  hand,  however,  he  appears  to  regard  the  "  Cumber- 
land Mountains,"  as  the  eastern  and  southeastern  side.  The 
area,  thus  included,  with  a  portion  of  Northern  Alabama,  ia 
also,  according  to  his  view,  divided  into  two  subordinate  basing 
by  Duck  River  ilidge,  to  which  ridge,  he  gives  undue  impor- 
tance. 

245.  Our  author,  it  will  be  seen,  is  wrong,  in  placing  the 
greatly  more  elevated  Cumberland  Table-land,  ("Mountains  ") 
in  opposition  to  the  western  highlands  mentioned.  The  latter 
have  their  opposite  and  corresponding  equivalents  in  the  high- 
lands running  through  DeKalb,  Cannon,  Coffee,  etc.,  the  Basin 
proper,  lying  between.     (§§  208  and  231.) 

The  basin-lilte  area  has,  therefore,  by  no  means,  the  extent 
he  would  give  it;  and  the  subordinate  basins,  as  he  points  them 
out,  do  not  exist.  The  western  escarpment  of  the  Cumberland 
Table-land,  excepting  a  few  outliers,  of  which  the  Short  Moun- 
tains (§  191)  arc  the  most  conspicuous,  has  nothing  equally 
elevated,  to  face  it,  until  we  get  far  beyond  the  Mississippi 
EJver. 

246.  The  following  extracts  will  serve  to  indicate  the  views 
advanced  by  Judge  Haywood  i 

"On  the  eastern  side  side  of  the  rich  lands  of  "West  [Middle]  TeuneBBee, 
are  the  Cumberland  Mountains,  running  northeast  and  south-weat.  On  the 
■western  side  of  them  are  other  parallel  highlands,  or  ridgea,  at  the  distance 
of  about  one  hundred  and  tea  miles  from  the  Cumberland  Mountains.  The 
traveler  crosses  the  western  ridge  at  Paradice's,  going  from  Nashville  to 
Clarksville;  and  at  Eohertson's,  ten  or  tweWe  miles  south  of  the  former, 
in  going  from  NashTille  to  Charlotte. 

"In  a  northwardly  direction,  the  ridge  traverses  the  counties  of  Eobert- 
Bon,  Sumner  and  Smith;  and,  approaching  the  Cumberland  River,  crosses 
the  Kentucky  line,  ....  and  probably  afterwards  joins  some  spur 
a£  the  Cumberland  Mountains. 

"Towards  the  south,  it  extends  to  the  Duck  Eivsr  Eidge,  which  lies  in 
the  southern  part  of  Dickson  County!  and  also  in  the  southern  part  of 
Williamson,  and  in  the  southern  part  of  Rutherford,  and  through  a  part 
of  Warren;  and  terminates  west  of  Collin's  Eiver,  near  to  a  spur  on  the 
east  side,  which  connects  with  the  main  mountain  nearly  west  from  Pike- 

"  The  country  between  the  highlands  and  transverse  ridges,  of  which 
there  are  others  more  to  the  south,  ....  as  far  as  the  Muscle  Shoals,  are 
the  rich  lands  of  West  [Middle]  Tennessee ;  the  surface  of  which  is  every- 
where covered  with  great  numbers  of  licaestone  rocks 
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That  billows  once  rolled  over  this  large  plain,  ia  too  evident  to  admit  o  f 
denial.* 

"The  western  ridge,  before  described,  it  is  probable,  was  opposed,  for 
some  time  after  the  receesion  of  the  waters  below,  to  the  passage  of  the 
Cumberland  Rirer  and  its  tributaries,  which  were  probably  elongated  after 
the  waters  withdrew.  This  opposition  probably  continued  till  the  waters 
of  the  lake,  made  by  the  supplies  of  the  Cumberland,  rose  high  enough  to 
find  the  lowest  part  of  the  ri3ge,  and  proceeded  through  that  passage, 
continually  widening,  and  sinking  deeper,  as  the  waters  rushed  over  it, 
and  carried  off  the  constituent  particles  of  the  ridgo,  from  the  bottom,  and 
sides  of  the  opening.  The  level  of  the  water  in  the  lake  lowered  in  pro- 
portion, till  oomingto  the  falls,  as  we  now  see  them,  near  the  mouth  of  Big 
Harpeth  and  Sycamore  Creek,  the  whole  lake  w     fina  1      a    'ed    ff 

"Similar  remarks  to  those  above  mado.  app  y  h  g  a  alt  nfnd 
between  the  Duck  Kiver  Ridge,  on  the  n  d  and  h  Cum  je  nd 
Mountain  on  the  other;  extending  as  far  a     h     M  Sh  n         n 

nected  by  a  transverse  ridge,  which  served        dam  up    he  wa  e  a 

passage  was  made  by  the  workings  of  the  T  nn  e  and  he  wh  e  ke 
was  carried  off." 

247.  Elevation  above  the  sea;  Depth — For  ea  on  that  have 
been  stated,  (§  220,)  the  elevations  of  hiri  ter  st  c  po  nts 
within  the  Basin,  have  already  been  given. f 

The  margin  of  the  Ri  m  around  the  Basin— that  is  to  say,  the 
high  edge  of  the  Basin— has,  with  the  exception  of  a  small 
part  to  the  northwest,  a  general  elevation  of  more  than  1000 
feet;  and  the  average  of  the  part  excepted,  is  but  little  less 
than  900.     (%%  221  and  222.) 

248.  From  the  margin,  the  steep  slopes  fall  at  once  from  250 
to  350  feet.  (§230.)  At  some' pointa,  however,  especially  in 
Cannon  and  DeKalb  Counties,  the  descent  is  greater.  At  Snow's 
Hill,  the  point  where  the  Lebanon  and  Sparta  Turnpike  leaves 
the  Basin  and  ascends  to  the  top  of  the  Eim,  or  Highlands, 
the  fall  is  very  nearly  500  feet.  The  average  depth  of  the  bot- 
tom of  the  Basin  below  its  margin,  is,  perhaps,  between  300 
and  400  ieet.  The  greatest  depression  is  along  the  bed  of  the 
Cumberland.     (§  243.) 

"TliBSB  "billows"  were  those  of  tAeriStwe.  S9  our autlior  would haiB  it.    It  was  his 


opinion,  that  the  whole  oontinsDt  was  flooded,  at  the  tim< 

>  of  the 

a  cash  of  waters  from  the  South,  and  that  afterwards  the 

carried  with  them  to  the  northern  region?,  the  equaforial  i 

ind  troF 

weeds  and  trees,  depositing  them  as  far  as  the  Bftieth  deg' 

their  remains  ate  now  every  day  found." 

t  See  the  tabLes  on  pages  87  to  92  molusive,    The  IMics  d 

lislingui 
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249.  Climate. — The  climatologioal  data,  obtained  at  Nash- 
ville and  Lebanon,  that  have  been  given  in  the  first  chapter, 
and  the  remarks  founded  thereon,  apply,  especially,! to  this  di- 
vision, as  these  places  are  within  its  limits.  To  these  data  and 
remarks  the  reader  is  referred. 

I  will  add,  however,  that  the  sammer  of  the  Central  Easin — 
the  mean  temperature  of  which  may  be  placed  at  76°. 5,  or  77°, 
(p.  15,)  for  the  middle  part,  but  ranging  from  about  75°  .5  to 
77°-5,  in  passing  from  the  northern  to  the  southern  portions — 
is  the  same  as  that  of  Iforthern  Georgia,  and  middle  part  of 
South  Carolina. 

The  other  seasons,  however,  are  colder,  than  in  the  regions 
mentioned.  A  good  portion  of  the  Basin,  as  we  shall  see  here- 
after, is  included  in  the  cotton  region. 


VI.— The   Western   Valley   of  the  Tennessee  Eivek,  oa 
THE  "Western  Valley. 

250.  General  Character. — The  Tennessee  River,  in  its  reflex 
course  northward,  from  Alabama  to  Kentucky,  flows  through  a 
comparatively  narrow  valley,  remarkable  for  its  broken  and 
varied  surface. 

This  area  has,  at  many  points,  both  in  its  main  part  and  in 
its  minor  tributary  valleys,  tracts  of  excellent,  alluvial,  and 
valuable  limestone  land.  Numerous  landings,  or  shipping- 
points,  are  found  within  it  along  the  river,  which  command,  to 
a  great  extent,  the  trade,  not  only  of  the  valley,  but  of  several 
adjacent  counties.  Among  many  articles  of  export  that  might 
be  mentioned,  a  special  ono  is  pig-iron,  the  product  of  numer- 
ous furnaces,  some  of  which  are  within  its  limits. 

251.  The  valley  has,  therefore,  considerable  agricultural  and 
commercial  importance.  Nevertheless,  in  general,  its  bottoms 
are  mostly  narrow,  and  its  surface  rocky,  abounding  in  "giades," 
and  gravelly  knobs  and  ridges.  It  has  a  much  more  limited 
agricultural  value  than  we  would  look  for  in  the  valley  of  so 
large  and  beautiful  a  stream  as  the  Tennessee. 

In  some  of  its  geological  features,  aswe  will  see  hereafter,  it 
is  both  unique  and  interesting. 

252.  Geographical   Selations  'arid  Limits;   Area. — This  di- 
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vision  separates  the  flat  Highlands,  or  the  western  side  of  the 
Rim  of  Middle  Tennessee  from  the  elevated  plain,  or  slope,  of 
"West  Tennessee,  next  to  be  described.  (Page  11,)  The  high- 
lands, on  both  sides  of  the  valley,  are  fringed  by  numerous 
spurs,  many  of  which,  run  within  two  or  three  miles  of  the 
river,  and  some  of  them  quite  to  it. 

253.  Between  these  spurs,  the  main  valley  sends  out  nu- 
merous ramifleations — the  narrow  valleys  of  the  tributaries 
of  the  Tennessee — many  of  which  run  back  from  ten  to  fifteen 
miles,  and  a  few  twenty,  or  twenty-five,  before  they  terminate. 
Near  their  heads,  many  of  them,  those  especially  on  the  east- 
ern side,  branch  off  in  closely  hemmed  gorges,  which  often 
terminate  in  cascades.  In  this,  as  well  as  in  other  respects, 
they  arc  like  the  ramifications  of  the  Centra!  Basin,  (§234,) 
The  cascades,  however,  are,  in  general,  by  no  means  as  promi- 
nent and  interesting  as  those  of  the  division  referred  to. 

254.  TJie  ereek-valleya  of  Hardin  and  Wayne  Counties — for  eiample 
those  of  Indian  and  Hardin's  Creeks— are  among  the  longest  ramiUcations. 
These  valleys  are  serpentine  and  narrow  averag  g  j  erhapa,  not  more 
than  a  mile  in  width,  but  at  many  p  nts  very  tert  le  The  land  within 
them  is  generally  occupied,  and  in  a  t,o  d  statP  of  cult  vat  on  The  spues 
separating  thorn  are  high,  flat-topped  arms  of  the  H  ghlands.  Such,  in 
fact,  ttr«  most  of  the  spurs  running  nto  the  "W  s  ern  Vail  j    especially  on 

255.  Buffalo  River  presents,  in  Wayne  and  Perry  Co  ut  es,  a  valley 
much  like  those  just  mentioned.  Th  w  th  the  loner  part  of  the  valley 
of  Duck  River,  may  be  regarded  as  a  ram  float  on  of  th  a  d  v  sion,  or  per- 
haps, better  alone,  as  a  deep  cut  w  th  n  the  1  m  ts  of  the  H  ghland  Eim. 
It  is  separated  from  the  Tennessee  Ki  er  by  a  long  well-defined  arm  of 
the  Highlands.     (See  Map,) 

256.  The  valley  of  the  Big  Sandy  a  a  ram  flcat  on  of  omo  importance. 
It  will  he  convenient  to  refer  the  part  northeast  ot  Carroll  C  unty  only  to 
this  division. 

257.  The  Western  Talley,  as  unierhtnnl  here  does  not  in- 
clude the  entire  area  drained  by  all  the  tributaries  of  the 
Tennessee,  in  this  part  of  the  State.  Its  general  limits  are  the 
lines  along  which  the  highlands,  on  both  sides,  for  the  moat 
part,  break  away.  As  thus  limited,  it  has  perhaps,  an  average 
width  of  not  more  than  ten  or  eleven  miles.  Its  area  may  be 
placed  approximately,  at  1,200  square  miles — a  small  portion  of 
the  State. 
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The  following  parts  of  counties  are  included  in  the  valley 
proper:  the  middle  part  of  Hardin,  the  northeastern  corner  of 
"Wayne,  the  western  parts  of  Perry,  Humphreys,  and  Stewart, 
and,  finally,  the  eastern  parts  of  Deeatar,  Benton,  and  Henry. 

258.  Mevation  above  Tide-water;  Slope  and  Depth.— The 
high-water  level  of  the  Tennessee,  may  be  taken  as  the  bottom 
of  this  valley.  This,  at  Hamburg,  (page  91,)  is  392  feet  above 
the  sea,  and,  at  the  point  where  the  Nashville  and  Northwes- 
tern Eailroad  crossi^  the  river,  it  is  357.     (Page  92.) 

The  difference  between  these  elevations — thirty-five  feet — 
indicates  the  rate  at  which  the  valley  slopes.  According  to 
this,  it  is  a  little  more  than  one-third  of  a  foot  (0.38)  per  mile, 
by  the  river.  It  is  to  be  noted,  that  the  slope  ia  towards  the 
north,  and  in  a  direction  nearly  opposite  to  that  in  which  the 
Mississippi  itiver  descends. 

259.  The  depth  of  the  valley,  below  the  highlands  that  bound 
it  on  the  east,  may  be  taken  in  general,  at  about  500  feet.  It 
ranges,  however,  from  400  to  600.  The  general  depth,  regarded 
from  the  highlands,  on  the  west,  is  less.  What  it  is,  I  am  not 
able,  for  want  of  proper  data,  to  state,  with  confidence.  It 
cannot  be,  however,  very  far  from  350,  or  400  feet.  At  some 
points,  these  highlands  are  bold  and  high,  and  nearly  equal  in 
elevation,  apparently,  to  those  on  the  western  side.     (§  3.) 

The  elevations  of  certain  points,  that  properly  pertain  to  this 
valley  and  its  ramifications,  have  already  been  given.*  It 
may  bo  added,  that  the  level  of  low -water  in  the  Tennessee,  is 
about  forty  feet  below  that  of  high-water.  At  its  highest  stages, 
the  river  overflows  large  areas  of  its  bottoms. 

260.  "Glades;"  Artesian  Wells.— The  glades  of  the  Western 
Valley,  like  the  "Cedar  Glades"  of  the  Central  Basin,  (§240,) 
constitute  a  characteristic  feature.  These  are  gravelly,  and 
marly  places,  mostly  naked,  but  presenting  here  and  there 
patches  of  bushes,  or  shrubby  cedars.  They  are  sometimes 
several  acres  in  extent,  and  occur  usually  upon  hill-sides,  bat 
often  entirely  cover  isolated  and  low  knobs.  The  counties  of 
Decatur,  Perry,  Hardin  and  Wayne,  abound  in  them.  They 
may  be  found,  also,  in  tho  other  counties  of  the  valley. 

261.  These  glades  result  from  the  disintegration  of  gray,  and 

*Seethelabl03onpage3  91aiid92.    The  poinls  referred  to  are  indicated  thus  p). 
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eometimes  reddish  marly  limestones,  which  contain,  occasion- 
ally, interatratified,  thin  cherty  layers.  Their  surfaces  are  made 
up  of  the  debris  from  these  rocks,  and  consist  of  marly  mat- 
ter, mixed  with  angular,  calcareous,  and  flinty  gravel.  It  is 
common  for  those  upon  hill-sides  to  present,  at  intervals,  ledges 
of  rock,  forming  two  or  three  successive,  more  or  less  perfect, 
terraces.  Fossil  shells,  erinoids,  corals,  and  sponges,  from  the 
limestones,  are  found  in  comparative  abundance,  mixed  with 
the  debris,  and  have  made  this  region  of  glades  classic  ground 
to  palteontologists.  Thousands  of  these  fossils,  have  been  col- 
lected by  our  foreign  scientific  friends,  and  carried  to  Bnrope, 
to  say  nothing  of  the  numbers  that  have  found  their  way  into 
the  cabinets  of  American  G-eologists,  outside  of  Tennessee. 
Dr.  Gr.  Troost,  my  venerable  predecessor,  delighted  in  roaming 
over  these  glades,  collecting,  and  studying  its  fossil  treasures. 

262.  The  glades  under  consideration,  differ  from  those  of  the 
Central  Basin  in  being,  for  the  most  part,  destitute  of  trees, 
and  in  the  marly  character  of  the  debris  forming  them.  The 
glades  of  the  Basin,  are  remarkable  for  the  fine,  large  cedar 
trees,  that  grow  in  the  crevices  of  the  rocka.  Their  aurfaces, 
too,  are  made  up  of  hard,  thin-bedded  (sometimes  thick-bed- 
ded) limestones,  more  or  less  broken  into  blocks,  or  course 
gravel,  often  mixed  with  soil,  but  with  no  marl. 

263.  It  may  be  well  to  notice  here,  a  third  class  of  glades, 
belonging  in  common,  to  this  and  the  succeeding  division. 
These  are  found  in  Hardin,  MeNairy,  and  Henderson  Coun- 
ties, and  are  known  as  the  "bald  hills,"  or  "bald  places." 
They  have  long  attracted  attention,  mostly  on  account  of  the 
great  numbers  of  oyster-like  shells,  that  are  found  strewed  over 
their  surfaces.  Like  the  marly  limestone  glades,  they  are  often 
destitute  of  vegetation,  with  the  exception  of  occasional  thickets, 

264.  These  glades  are  not  associated  with  any  solid  rocks, 
but  result  from  the  weathering  of  a  peculiar  formation,  called 
■^green  sand,"  and  by  some  "marl,"  that  will  be  described  here- 
after. A  meagre  growth  of  grass,  sometimes  covers  them. 
Where  not  relieved  by  this,  they  have  a  grayish,  or  ashen  as- 
pect. 

The  shells  are  always  conspicuous,  and  many  of  them  very 
large,  and  heavy,  weighing  sometimes,  three  or  four  pounds. 
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They  all  belong  to  extinct  species.  At  some  points,  they  have 
been  collected  by  cart-loads,  and  burned  into  lime,  a  good 
quality  of  which  they  furnish. 

Haywood,  in  his  History,  {^  244,)  did  not  fail  fo  notice  these  shells.  He 
aays:  "  Tlio  country  on  the  south  side  of  the  Tennessee,  near  where  that 
river  crosses  the  southern  boundary  line  of  this  State,  and  for  many  miles 
to  the  northwest  and  south,  is  quite  uneven,  and  esLhibits  the  appearance 
of  the  ocean  when  agitated  by  a  storm.  To  the  south,  in  many  places, 
are  to  ha  found  immense  banks  of  oystar-shells,  aome  of  which  arc  petri- 
fied. And  in  many  places,  oyster-shells  are  to  be  found  upon  the  surface 
of  the  earth.     These  shells  are  much  larger  than  any  live  oyster  now  to  bo 

Upon  another  page,  under  the  head  of  Marins  Apearances  on  the  Surface, 
he  adds :  "  Between  the  Tennessee  and  Misaiaaippi  Rivers,  is  a  ridge  of  oys- 
ter-shells, running  in  a  northwardly  and  southwardly  direction,  and  ex- 
tending as  far  northwardly  as  the  head-waters  of  the  Forked  Deer  Biver, 
thirty  or  forty  miles  north  of  the  southern  boundary  of  tho  State  of  Ten- 
nessee  How  much  further  north  the  bdnk  eitends,  at  present, 

is  unknown  to  the  writer.  The  ridge,  or  bank,  is  above  the  head  of  the 
rivers  which  run  into  the  Tennessee,  on  the  one  side,  and  into  the  Missis- 
sippi, on  the  other." 

265.  Tho  Artesian  wells  of  this  disvision,  are  worthy  of  no- 
tice. And,  first,  two  such  wells  exiai  west  of  the  Tennessee, 
but  near  enough  to  be  overflowed  by  the  back-water  of  the 
river,  when  at  its  highest  stage.  One  of  these  is  in  the  north- 
ern part  of  Hardin  County,  half-a-milo  north  of  White  Oak 
River,  and  about  a  mile  aud-a-half  west  of  the  Tennessee. 
The  other  is  in  the  northern  part  of  the  State,  in  the  bottom 
of  the  Big  Sandy,  and  nine  or  ten  miles  from  its  month. 

266.  These  wells  were  originally  bored  for  salt-water.  Both  run  down 
several  hundred  feet,  but  to  what  esaet  distance,  I  am  not  informed,  Trom 
both  of  these  borings,  large  streams  of  sulphur-jaater  now  flow  oat  with 
considerable  force.  The  amount  of  water  discharged  from  the  Big  Sandy 
well,  is  greater  than  that  from  the  other.  The  water  of  both  is  used,  to 
some  eilent,  by  invalids. 

26T.  It  may  be  well  to  add,  that  numerous  springs  in  this  valley,  in  ad- 
dition to  the  wells  mentioned,  furnish  sulphur-water.  A  few  have  had 
improvements  attached  to  them,  and  tbej  have  become  the  =itcB  of  pleas- 
ant watering-places,  or  summer  rctreata.  Such  are  the  "  Hardin  County 
Springs,"  two  distinct,  but  neighboring  establishments,  situated  near  the 
Tennessee  Biver,  on  its  western  side,  and  but  little  north  of  the  Mississippi 
line.  The  more  northern  is  known  as  the  "White  Sulphur ;"  the  other  as 
the  "Bed  Sulphur," 
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268.  "  Bath  Springs,"  in  the  southern  part  of  Decatur,  is  another  point 
veil  known  for  its  sulphur- water.  This  place  is  about  seven  miles  north- 
Weat  of  Clifton,  on  the  road  leading  to  Lexington  and  Jackson, 

269.  In  tbe  second  place,  we  have,  in  this  division,  or  rather 
in  a  region  common  to  this  and  the  succeeding  division,  many 
artesian  wells,  different  in  character  from  those  mentioned. 
These  are  met  with  in  McNairy,  Hendereon,  and  Hardin 
Counties,  "Wells  of  the  same  kind  occur,  too,  south  of  the 
Tennessee  line,  in  Mississippi.  They  have  been  bored  through 
the  formation  ("green  sand"  that  forms  upon  its  out-cropping 
surface,  the  "bald  hills  "  of  which  I  have  spoken,  §§  263,  and 
264,)  for  the  purpose  of  obtaining  good  water,  for  domesticuse. 
The  depth  of  these  wells,  in  Tennessee,  varies  from  fifty  to 
three  hundred  and  fifty  feet.  The  water  rises  in  them  to  with- 
in a  few  feet  of  the  top,  rarely  running  over.  For  this  reason, 
they  may  be  said  to  be  semi-artesian. 

270.  Oriiinary  wells,  sunk  in  the  green-sand,  furnish,  at  many  points,  an 
impure  water,  too  disagreeable  to  be  used.  By  boring,  however,  entirely 
through  this  formation,  water  of  good  quality  is  obtained.  In  boring,  a 
largo  auger,  with  a  blado,  or  bit,  five  or  sis  inches  in  diameter,  is  driven 
down  through  the  ciaes  until,  finally,  perforating  a  hard,  gritty  layer  at  the 
base  of  the  latter,  it  reaches  suddenly  a  bed  of  white,  or  gray  quick-sand. 
As  soon  as  this  is  done,  the  water  rises.  The  perforation  thus  made,  ex- 
cepting a  few  feet  at  the  top,  needs  no  protection,  the  green-sand  being 
compact  enough  to  furnish  a  permanent  wall. 

The  eonatruction  of  buckets  used  in  these  wells,  is  peculiar.  They  are,  in 
fact,  mere  tubes,  made  of  tin,  or  wood,  adapted  to  the  bore  of  the  well,  be- 
ing often  three  or  four  feet  in  length,  and  but  a  few  inches  in  diameter. 
The  closed  end,  or  bottom,  is  provided  with  a  valve,  which  opens  upward, 
and  admits  the  water  freely  as  the  backet  sinks,  but  closes,  and  retains  it 
BB  the  latter  rises. 

The  success  attending  the  boring  of  these  wells,  has,  at  some  points  in 
the  green-sand  regions,  nearly,  or  quite  doubled  the  price  of  land. 

The  general  method  of  boring  is  much  like  that  spoken  of  and  illustra- 
ted in  ""Wailes'  Agriculture  and  Geology  of  Mississippi,"*  page  265. 

271.  Climate. — No  climato logical  obserYations,  so  far  as  the 
writer  knows,  have  been  made  within  this  division.  Owing  to 
ita  less  elevation,  it  is,  doubtless,  to  a  small  extent,  warmer, 

nd  Oeologyof   Mississippi,  embraclngaSketoh  of  the 
le  State ;  by  G.  L.  0.  Wi^les,  Qedogiat  of  Uiaaiasippi 
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especially  in  siimmor,  than  the  Central  Basin.  In  the  main, 
however,  ita  features  of  climate  must  be  much  like  those  of  the 
division  just  mentioned. 

VII. — The  Plateau,  on  Slope,  of  West  Tennessee. 

272.  This  division,  including  all  the  uplands  in  "West  Ten- 
nessee, is  one  of  the  leading  natural  divisions  of  the  State.  In 
many  of  its  physical  features  it  is  very  different  from  the  divi- 
sions we  have  considered.  Here  very  few,  or  no  regular  strata 
of  hard  rocks,  that  is  to  say,  of  limestone,  slate  and  sandstone,* 
like  those  we  have  in  Middle  Tennessee,  are  to  be  found. 
These  disappear  within  the  valley  wo  havojust  left,  and  mostly 
in  a  great  beveled  slope  facing  the  west.  In  their  places,  we  find 
principally,  great  beds  of  sands  associated,  more  or  less,  with 
clays  and  loams.     (§  207.) 

273.  The  latter  beds,  along  their  eastern  margin,  abut  against  the  hard 
rocks,  or  rather,  like  these,  present  a  beveled  slope — the  counterpart  of  the 
one  mentioned — that  faces  the  east,  and  overlaps  the  former  along  its  lower 
edge.  It  is  between  these  slopes  that  the  Wastern  Valley  of  the  Tennessee 
Kiver,  for  the  most  part,  lies. 

274.  The  special  geological  character  of  this  division  gives 
to  it  a  surface  and  an  agricultural  aspect  very  different  from 
what  is  found  elsewhere  in  the  State.  In  entering  it  from  the 
east,  the  traveler  finds  himself  at  once  in  a  new  country.  The 
soil,  at  many  points,  is  excellent ;  at  others,  thin  and  unpro- 
ductive; generally  it  ia  mellow  and  good,  susceptible  either  of 
the  highest  state  of  cultivation,  or,  in  the  bands  of  a  careless 
farmer,  on  account  of  its  very  mellowness,  of  being  soon  made 
waste  and  worthless. 

The  entire  area  is  to  be  regarded  as  a  great  plain  or  plateau, 
veined  with  peculiar  river  valleys,  and  sloping  to  the  west.  It 
might,  in  a  more  genera!  point  of  view,  be  regarded  as  a  part 
of  the  greater  plateau  lying  in  Kentucky,  Tennessee,  and 
Northern  Mississippi;  between  the  Yalley  of  the  Tennessee 
Eiver  on  tbe  one  band,  and  the  bottoms  of  the  Mississippi  on 
the  other. 


•Thera  are  a  few  layers  of  lira 

cJays  of  this  diTiaion,  but  thej  ai 

re  of  Tery  limited  eiWnt,  and  1 

est.    In  a  general  view,  they  ate 

hereafter. 
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275.  Limits;  the  Eastern  "Midge,"  and  the  Mississippi 
Bluff. — To  speak  more  in  detail,  the  plateau  or  slope,  under 
consideration,  incladea  and  commences  with  the  fringed  edge 
of  the  highlands  overlooking  and  limiting  on  the  west,  the 
valley  last  described.  (§  252.)  Thence,  more  or  less  furrowed 
with  river  valleys,  it  extends  to  the  west  for  an  average  dis- 
tance of  about  84  milos,  when  it  abruptly  terminates,  falling 
otF  in  the  long  and  steep  escarpment  or  line  of  "  bluffs,"  that 
overlook  the  great  alluvial  low  plain,  or  the  "bottoms"  of  the 
Mississippi. 

276.  The  eastern  limit  is  nearly  coincident  with  the  ridge 
dividing  the  waters  of  the  Tennessee  Eivor  from  those  flowing 
into  the  Mississippi.  This  ridge  is  the  line  along  which  the 
eastern  side  of  the  plateau  begins  to  break  up  into  fringing 
epura.  Running  through  tho  counties  of  Henry,  Carroll,  Hen- 
derson, and  the  eastern  part  of  McNairy,  it  lies  comparatively 
close,  and  parallel  to  the  Tennessee,  and  thus  throws  the  great 
body  of  the  uplands  in  West  Tennessee,  on  the  Mississippi  side 
of  the  water-shed.  It  is,  therefore,  nearly  the  eastern  margin 
of  the  plateau.  The  division,  however,  extends  eastward  be- 
yond this  line,  including  the  broken  highlands,  until  the  latter, 
for  the  most  part,  sink  away  and  give  place  to  the  Valley  of 
the  Tennessee.  The  name  slope  or  Mississippi  slope,  as  well  as 
plateau,  may  be  given  properly  to  this  division,  since  the  pre- 
eminently greater  part  forms  a  plain  inclined  toward  the  Mis- 
si  seippi. 

277.  The  highlands  that  constitute  the  ridge  just  mentioned, 
and  the  eastern  margin  of  the  plateau,  are,  at  many  points, 
high  and  rough.  They  have  already  been  spoken  of  with  refer- 
ence to  their  height,  as  compared  with  that  of  the  general  plain 
to  which  the  surface  of  the  State,  as  a  whole,  has  been  referred. 
(§  3.)  Their  elevation  above  the  Tennessee  Yaliey  has  been 
estimated,  in  general,  at  from  350  to  400  feet,  at  some  points 
being  apparently  considerably  higher,     (§  259.) 

278.  In  the  middle  and  northern  parte  of  McNairy  County, 
and  through  Henderson,  the  ridges  are  high  and  bold,  present- 
ing many  wild  and  pictureaiiue  regions.  In  the  southern  part 
of  McNairy,  along  the  line  dividing  the  waters  of  the  Tennes- 
see from  those  flowing  to  the  west,  the  ridges  are  more  broken. 
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"What  Judge  Haywood  thought  of  this  region — it  being  in- 
cluded in  the  "  country"  of  which  he  speakti — may  be  seen  in 
the  quotation  made  on  a  previous  page.     (§  264.) 

279.  The  western  escarpment  of  the  plateau,  or  the  iine  of 
"  bluffs"  in  which  it  terminates,  deserves  especial  notice.  This 
constitutes  a  striking  feature  in  the  topography  of  the  western 
part  of  the  State.  The  escarpment,  like  the  plateau,  is  cut  by 
the  river  valleys  into  sections,  but  the  sections  run  lengthwise 
nearly  in  the  same  line,  and  for  present  purposes,  may  be  re- 
garded as  continuous.  The  whole  line  may  be  called  the  Mis- 
sissippi Bluff.  From  its  base  the  bottoms  of  the  Mississippi 
extend  to  the  west,  while  from  its  summit,  the  flat  uplands  ex- 
tend eastward.  Its  steep  face  is  greatly  in  contrast  with  the 
bottoms,  one  of  the  principal  circumstances  that  give  it  in- 
terest. 

280.  Coming  out  of  the  State  of  Mississippi,  the  Bluff  runs  in 
a  nearly  direct  course  from  Memphis  through  Tennessee,  to  and 
beyond  Hickman,  in  Kentucky. 

"Within  the  limits  of  Tennessee,  the  Mississippi  Elver  now 
washes  its  base  at  four  different  points ;  one  of  which',  however, 
'  in  low  water,  is  deserted  and  left  inland.  The  highlands  at 
these  points,  being  conspicuous  objects  from  the  river,  and  re- 
lieving the  continued  sameness  of  its  low  banks,  are  familiar 
landmarks  to  boatmen,  and  have  been  called  by  them  the 
"Chickasaw  Bluffs."  The  first  is  at  Fulton;  the  second,  at 
Randolph  ;  the  third — no  longer  seen  from  the  navigable  chan- 
nels— at  "  Old  Eiver,"  in  the  lower  part  of  Tipton;  the  fourth, 
and  last,  is  at  Memphis — and  hence  the  appropriate  appellation 
of  the  "  Bluff  City." 

281.  The  Bluff  rises,  at  different  points,  from  50  to  180  feet 
above  the  bottoms.  The  average  elevation  is  perhaps  about 
130'  feet.  Some  of  the  highest  points  command  extensive 
views  of  the  wild,  heavily  timbered  plains  below.  A  view  of 
this  kind  (the  forests  not  concealing  the  Mississippi)  is  most 
beautiful.  The  writer  has  gaaed  upon  this  wild  flat  world,and 
its  rolling,  moving  sea,  with  wonder  and  delight. 

282.  The  view  from  the  Bluff  at  Eandolph,  looking  down  the  river,  is 
among  the  best.  It  is  not  as  wild  as  some,  much  of  the  boltom  within 
sight  being  in  cultivation.     The  presentation  of  the  face  of  the  Bluff  and 
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of  tlie  river  is,  iowever,  very  flne.  The  portion  of  the  Bluif  at  Memphis, 
as  seen  from  the  river,  especially  when  low,  is  bold  and  intoreating,  but  not 
so  rouoli  50  as  that  at  Randolph,  where  the  height  of  the  Bluff  is  greater. 

283,  From  the  southern  part  of  Kectucliy,  down  at  least  half-way 
through  Tennessee,  the  Bluff  and  the  western  margin  of  the  plateau  has 
been  much  cracked  or  fissured,  by  the  well  known  earthquakes  of  1811-12. 
At  many  points  in  Obion  and  Dyer  counties,  the  Bluff  has  been  greatly 
shattered.  The  traveler,  in  passing  along  its  summit,  frequently  meets 
with  "  earth- craeks,"  or  groups  of  these  often  several  hundred  yards  long, 
and  oeoasionally,  traceable  for  half-a-mile  or  even  a  mile.  The  cracks  or 
fissures,  vary  in  width  fr»m  two  or  three  to  twenty  feet.  Many  of  them 
originally  were  deep,  hut  are  now  more  or  less  filled  up,  and,  in  some  cases, 
look  like  artificial  canal  beds,  with  a  depth  varying  from  three  to  fifteen 
feet.  This  is  ospeoially  the  case  where  the  earth  has  sunk  between  two 
parallel  fissures.  Sunken  belts  of  this  kind,  a  hundred  feet  wide,  are  some- 
timea  seen.  The  fissures  often  occur  in  complicated  groups,  the  individual 
members  of  each  group  extending  in  the  same  general  direction,  and.  in 
any  given  cross  section,  from  two  or  three  to  fifty  and  more  feet  apart,  but 
when  followed  out,  separating  in  branches,  and  curiously  interlocking  with 
each  other.  The  belts  of  earth  between  the  fissures  are  often  inclined  at 
considerable  and  various  angles  to  the  general  surface. 

At  many  points  within  the  region  that  has  been  thus  disturbed,  sand, 
fine  gravel,  and  fragments  of  lignite  ("coal")  wero  "blown  up"  through 
the  fissures,  and  are  now  found  ia  little  ridges  or  hillocks.  The  fine  white 
sand  of  the?Q  hillocks  is  now  sought  for,  at  some  points,  for  building 
purposes. 

284.  Area  and  General  Surface ;  Rivers. — The  area  of  tbe 
entire  division  is  approximately  8850  square  miles,  considera- 
bly more  than  one-fifth  of  the  State.  The  counties  and  parts 
of  counties  included  within  its  limits,  are  as  follows :  all  of 
"Weakley,  Gibson,  Carroll,  Haywood,  Madison,  Henderson, 
Fayette  and  Hardeman ;  much  the  greater  parts  of  Henry, 
McNairy,  Shelby,  Tipton  and  Lauderdale;  and  finally,  large 
parts  of  Decatur,  Benton,  Dyer  and  Obion. 

285.  The  parts  of  Henry.  Benton,  Decatnr  and  MeNairy,  not  included, 
are  within  the  Western  Tennessee  Talley,  (3  257;)  and  the  parts  of  Obion 
Dyer,  Lauderdale,  Tipton  and  Shelby,  not  in  this  division,  pertain  to  the 
Mississippi  bottoms. 

286.  The  character  of  the  eastern  margin  of  the  plateau  has 

already  been  spoken  of     (§|  276  and  277.)     Pacing  westward 

from  the  ridge,  the  surface,  in  general,  becomes  less  broken, 

and  soon  preeenta,  between  the  river  valleys,  extensive  level 
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and  gently  rolling  areas,  the  soil  of  which  is,  for  the  most  part, 
mellow  and  fertile.     Thna  it  contiiiaes  many  miles  to  the  west. 

287.  "Within  twenty  or  twenty-flve  miles  of  the  Bluff,  howev- 
er, although  the  division,  as  a  plateau,  extends  on  aniformly 
miioh  the  same,  a  different  geological  formation,  and,  to  some 
extent  a  different  soil,  are  met  with.  These  are  confined  to  the 
western  side  of  the  Plateau.  They  form  a  belt  contiguous  to 
the  Bluff  that  runs  through  the  State.  The  superior  formation 
Of  this  portion  of  the  Plateau,  is  a  great  bed  of  light-yellowish 
ashen  earth,  or  a  fine  silieious  loam,  furnishing  a  strong  and  fer- 
tile soil.  It  may  not  be  too  much  to  assert,  that  Obion  and 
Dyer,  the  uplands  of  which  belong  to  this  belt,  are  naturally 
the  richest  counties  in  the  State.  Here,  at  any  rate,  may  be 
seen  a  growth  of  great  poplars,  walnuts,  beeches,  white-oaks, 
&c.,  unsurpassed,  I  am  sure,  by  any  thing  elsewhere  in  Tennes- 
see.  The  heavy  timber  has,  to  a  considerable  extent,  retarded 
the  settling  of  these  lands. 

288.  So  far  as  the  soil,  (including  aubsoi!,)  and  surface-fonnation— tliat 
i3  to  any,  the  formation  or  stratified  hed  nest  belom  the  soil— are  concerned, 
tha  belt  just  referred  to  is  a  well-marked,  and  the  most  important  subdi- 
vision of  the  Plateau.  Other  lesa  extensive  subdivisions  might  haTc  teen 
mentioned.  These  are  presented  in  the  "  green-sand"  regions  of  MeNairy 
and  Headerson  counties,  (^  263-4,)  and  in  the  marly  and  clayey  districts 
or  belts  of  Hardeman,  Madison,  Carroll  and  Henry.  All  these  will  be 
particularly  spoken  of  hereafter. 

Excepting  the  subdivisions  above,  and  the  immediate  river- valleys,  or 
Tjottoma,  the  Plateau  every-where  presents  much  the  same  soil  and  geologi- 
cal character.  The  former  is  seen  in  the  failroad  cuts,  in  the  freshly 
washed  banks  of  streams,  and  wherever  penetrated,  to  rest  upon  beds  of 
orange  and  yellow  sands,  often  brightly  colored,  and  containing  occasion- 
ally local  beds  of  clay. 

289.  The  entire  division,  as  a  plateau,  is  comparatively  sim- 
ple in  its  genera!  features.  Its  form  is  nearly  rhombic.  The 
river-valleys  cut  it  into  subordinate  sections,  but  these,  as  such , 
are  of  little  importance. 

290.  The  rivers  are  ,in  some  respecte,  peculiar.  Nearly  all 
of  them  pursue  a  northwesterly  course,*  until  they  intersect  or 
nearly  reach  the  Bluff— that  is  to  say,  the  western  escarpment 

*  See  pcge  S,  where  the  direction  of  the  riveca  is  spoken  of  in  eonneotion  with  the 
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of  the  Plateau, (§289,) — when  they  turn  in  the  bottoms  of  the 
Miasiasippijto  the  southwest.  They  are  long  and  sluggish,  and 
have  wide  flat  bottoms,  filled  with  heavy  timber.  The  Bald 
Cypress,  (Taxodium  distichum,)  with  its  carious  knees,  is  very 
common.  The  immediate  valleys  are  generally  from  100  to 
200  feet  deep,  averaging  however,  nearly  200.  The  bottoms 
generally  lie  upon  both  sides  of  the  streams.  To  render  roada 
across  them  passable  at  all  times,  H  has  been  found  necessary, 
generally,  to  throw  up  "levees,"  or  embankments,  upon  which 
the  road  may  run.  These  levees  are  eometimoa  from  one  to  two 
miles  long. 

291.  Elevation  above  the  Sea.— The  tables  following,  present 
such  special  data,  bearing  upon  the  elevation  of  this  division,  as 
1  have  in  my  possssion.  The  materials  are  not  as  complete  as 
desirable.  In  reference  to  the  eastern  and  higher  portion  of  the 
Plateau  they  are  especially  deficient, 

(1.)  The  first  table  presents  the  heights,  in  feet,  of  the  stations  of  the 
Memphis  and  Charleston  Railroad,  ahove  Mobile  Bay.  It  has  been  taken 
from  the  "Seventh  Annual  Report  of  the  Directors"  (1857)  of  this  road. 
The  entire  series  has  been  copied,  although  but  a  portion  is  in  Tennessee. 
The  stations  from  Chawalla  to  Memphis,  iiidusive,  pertain  to  the  division 
under  consideration.  At  Grand  Junction  and  La  Grange,  the  road  is 
fairly  upon  the  Plateau.  The  dlatances  ate  reckoned  front  Memphis,  The 
elevations  of  high  and  low  water  at  Memphis  are  added ; 
Stevenson _  Ala.  ..... 


Bellefonte 

Seott's  Mills... 

"Woodville 

Paint  Rook 

Brownsboro' ... 

HUHTSVILLE... 

Madison 

Moore's  

Decatur 

Trinity 

Hillsboro' 

Courtland 

Jonesboro' 

lidgbton 

Tuacumbia 


.237.3    " 
282.9     « 

600.68 

595.68 

188.0     " 

BT3.89 

126.6     " 

487.71 
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92.8    " 

83.7    " 

74.4     " 

....Tecc... 

Pocahontas 

394.81 

Saulsbury 

„ 

„ 

La  Grange 

J, 

„ 

Lafayette 

„ 

23,8    " 

Germantown 

„ 

Buntyn 

High  water  of  the  Mississippi  at  Memphis 

220.44 

(2.)  The  following  elevations  have  been  determined  hy  the  experimental 
surveys  of  the  engineers  of  the  Mobile  and  Ohio  Railroad.  I'hej  are 
copied  from  the  Report  of  the  "  Proceedings  of  the  Second  Annual  Meet- 
ing of  Stockholders,"  1850.  The  elevations  are  in  feet  above  "  low  tide  at 
Mobile  :" 

Snake  Creek  SurorDil,  N.  E.  of  PuTdy,„542      Grade,   583      Surface 
Huggins'  Creek  Summit,  N".  "W".        "         505.5 
Jackson  Summit,  between  South  and  Mid- 
dle Forks  of  Forked  Deer  River -487,5 

Middle  Fork  of  Forked  Deer 337 

Cane  Creek  Summit,  between  Middle  and 

Horth  Forks  of  Forked  Deer 800.5      "        400.5 

North  Fork  of  Forked  Deer 304 

Four-mile  Summit,  between  Obion  River 

and  North  Fork  of  Forked  Deer  5T5  5  402  5 

Obion  River „287  '       282 

State  line  Summit,  Tenn.  and  Ky  427         "        44T 

Mississippi  River,  at  mouth  of  the  Ohio,  low  water  2  r  5 

"  "  "  "      hiph  wator  320 

"  "      at  Columbus..  low  water  269  5 

"  "  "       ..  _hifeh  water  808  5 

(3.)  The  table  following  includes  the  elevations  above  Mobile  Bay  of  a 
number  of  points  on  "The  Mississippi  Central  and  Tennessee  Railroad." 
They  were  made  out  from  data  kindly  furnished  me  by  Mr.  E.  Laas,  an 
engineer  upon  this  road. 
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Grand  Junction 671.91 

Middleburg 537 

Bolivar 480 

Halchee  Kiver 832 

Medon 420 

"Divide,"  between  Forked  Deer  and  Hatchee  rivers 520 

Soutli  Pork  of  Forked  Dear 335 

Jackson 459 

In.  addition,  it  may  be  mantioned  that  the  Bluff  at  Memphis,  in  front  of 
tbe  Gayoao  Hotel,  for  example,  has  aa  elevation  of  about  100  feet  above 
low  water  of  the  Mississippi,  or  270  feet  above  Mobile  Bay.  At  Eandolph 
it  is  about  les  feet  above  low  water  of  the  Mississippi,  and  378  above 
Mobile  Bay,  estimating  low  water  at  the  river  here  at  193  feet  above  the 
latter  level. 

(4.)  In  1839,  by  order  of  the  Qonoral  Assembly  of  the  State,  C.  "W. 
Nance,  Esq.,  of  Nashville,  surveyed  "  a  route  for  a  Canal  from  the  Tennes- 
see to  Hatchee  Rivar."*  The  lowest  point  of  the  ridge  dividing  the 
waters  of  the  two  rivers,  waa  determined  by  this  survey.  It  is  in  the 
southern  part  of  McNairy  County,  between  the  head  waters  of  Liok  and 
Muddy  creeks,  the  latter  a  tributary  of  Cypress.  The  route  Belcoted  com- 
mences about  two  miles  above  Hamburg,  on  the  Tennessee  River,  passes 
over  the  point  mentioned,  and  terminates  on  the  Hatchee,  and  at  its  junc- 
tion with  the  Tuscumbia,  The  level  of  low  water  in.  the  Hatchee,  at  the 
end  of  the  line,  proved  to  bo  the  same  as  that  of  low  water  in  the  Tennes- 
see at  the  beginning.  The  summit,  or  the  low  point  of  the  ridge,  was 
found  to  be  166  feet  above  this  level.  At  the  point  of  beginning,  which  is 
at  the  head  of  "  Big  Bend  Shoals,"  the  low  water  mark  La  about  354  feet 
above  Mobile  Bay,  giving  the  summit  an  elevation  above  the  same  base, 
of  520  feet. 

According  to  the  levels  and  estimates  of  Mr.  Mance,  "the  summit  of 
the  ridge  at  Furdy  is  60  feet  higher,"  or  580  feet  above  Mobile  Bay. 

292.  From  the  data  presented,  we  may  assume  tliat  the  ele- 
vation of  the  plateau,  or  of  its  top-surface,  ia,  in  the  south- 
eastern part  of  the  division,  between  500  and  600  feot  above 
the  sea,  and  that,  in  the  central  and  northern  part,  from  Jack- 
son, northward,  along  the  Mobile  and  OhioEailroad,  it  becomes 
less,  ranging  from  400  to  500  feet.  It  also  appears  that,  in 
going  toward  Memphis  the  elevation  ia  reduced  to  a  level 
considerably  below  400. f 

*"  Report  upon  the  Survey  of  the  Route  tor  the  Tennesaoo  and  nalohee  Canal ;  bj 
C.  W.  Nanae,  Civil  Engineer.    Nashville,  IMO." 

t  It  must  be  recollected  that  the  data  fumished  by  railroad  lines  are  frequently  not 
nliogether  charEOteristie  of  the  general  elevation  of  the  eountrj  through  which  the 
roads  pass.    These  lines  often  run  from  one  valley  overs  "summit"  into  another. 
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293.  The  Bluff  doubtleas  has  a  mean  elcTation  of  about  400 
feet.  In  the  vicinity  of  Memphis,  its  height  above  the  sea,  aa 
well  as  above  the  river,  for  a  well-marked  portion,  is  less  than 
usual.  At  liandolph  it  has  nearly  an  average  height  above 
the  Mississippi ;  but  as  wo  go  northward,  from  this  point,  its 
height,  with  reference  to  the  level  of  the  sea,  becomes  greater, 
conforming  in  general,  to  the  rise  of  the  bed  and  bottoms' of 
the  river. 

294.  Aa  to  the  eleTatioa  of  the  highlands  along  the  eastern  side  of  the 
Plateau  in  McHairj,  Henderson  and  Carroll,  it  may  ha  added  to  what  liaa 
been  said,  (??  276-8,)  that  here  the  division  has  its  highest  part  Tlie  tops 
of  the  moat  eleTated  ridges  can  hardly  be  leaa  than  700  feet  above  the  sea, 
and  soma  of  them,  perhaps,  not  less  than  800.  Snake  Creek  Summit,  a 
point  on  one  of  the  experimental  lines  of  the  Mohile  and  Ohio  Eailroad, 
and  referable  to  this  range  of  bighlanda,  has  an  elevation  of  588  feet. 
[Page  U6,  (2).]  Having  been  selected  as  a  suitable  point  for  the  passage 
of  a  railroad  line,  it  is  probably  lower  than  other  points  in  the  same 
vicinity. 

295.  Climate. — The  principal  climatal  foatnroB  of  this  divi- 
sion, like  those  of  the  East  Tennessee  Valley  and  the  Central 
Basin,  are  presented  in  the  general  and  comparative  view  of 
the  climate  of  the  State  already  given,  (§§  30,  31,  etc.)  To 
this,  the  reader  is  referred.  It  may  be  well  to  remark,  that  of 
all  the  leading  natural  divisions,  this,  doubtless,  has  the  highest 
yearly  and  summer  temperatures.  The  differences  amount,  at 
the  most,  to  a  few  degrees  only,  nevertheless,  they  are  suffi- 
cient to  lengthen  the  growing  season,  and  so  to  modify  the 
climate,  as  to  throw  a  largo  part  of  the  division  into  the  cotton 
producing  region. 
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VIII. — The  Mississippi  Bottoms,  ok  Bottom. 

296.  We  have  now  reached  in  our  course  westward,  the  last 
natural  division  of  the  State.  Entering  this,  we  leave  hchind 
sill  the  uplands  of  Tennessee,  and  find  ourselves  upon  a  low 
and  great  alluvial  plain,  which,  at  many  points,  is  helow  high- 
water  level  of  the  Mississippi.  The  division  is  well  character- 
ized. It  embraces  all  the  bottom-lands  of  the  Mississippi  with- 
in  Tennessee.  It  differs  much,  in  its  general  features,  from 
any  other  large  section  of  the  State.  The  bottoms  of  the 
Tennessee  Eiver  in  the  Western  Talley,  and  of  the  rivers 
within  the  division  just  described,  present  features  to  some  ex- 
tent similar,  but  they  arc  comparatively  on  a  smalt  scale,  and 
imperfectly  foreshadow  what  is  found  here. 

297.  Much  of  the  area  to  be  considered  is  covered  with 
swamps  and  lakes;  much,  too,  is  wild  and  dark  with  heavy 
forests,  even  yet  the  retreat  of  deer  and  other  wild  animals. 
Other  portions,  confined  for  the  most  part,  to  a  belt  bordering 
the  river,  are  in  a  good  state  of  cultivation.  The  undeveloped 
agricultural  resources  of  the  division,  as  a  whole,  are  great, 
and,  in  proportion  to  its  area,  may  make  it  some  day,  when 
its  lands  shall  have  been  reclaimed,  the  wealthiest  part  of  the 
State. 

298.  &eneral  Relations ;  The  Great  Valley-Plain  of  the  Mis- 
sissippi.— This  division  is  the  Tennessee  portion  of  the  great 
alluvial  plain  lying  within  the  immediate  valley  of  the  Mis- 
sissippi. 

This  magnificent  valley-plain  (or  bottom -valley)  is  alto- 
gether, including  the  delta  of  the  river,  which  is  but  the  ex- 
tension of  the  plain  into  tho  Gulf  of  Mesico,  about  GOO  miles 
long.  Mr.  &,  W.  R  Bayley,  a  Civil  Eoginocr  of  Louisiana, 
thus  defines  its  limits ; 

"The  head,  or  the  alluvial  plain,  or  delta,  of  the  Mississippi,  maybe 
assumed^s  occurring  where  rock  in  lila  forma  Isoth  shores,  or  at  a  point 
some  thirty  milea  above  the  inouih  of  the  Ohio,  known  aa  'The  Chains.' 
The  entire  alluvion,   extending  thenoe  to   the  sea,  comprises   an  area  of 
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about  40,000  square  miles,  and  presents  a  front  upon  tha  Gulf  of  Mexico 
of  260  miles,  85  miles  north,  and  175  miles  west  of  the  river's  mouth." 
( The  JSiaaisaippian.) 

Sir  Charles  Lyall,  who  has  devoted  much  time  to  the  study  of  the  "vnl- 
ley-plain"  and  delta  of  the  Mississippi,  says  of  the  former: 

"  It  Is  very  variable  in  width  from  east  to  west,  being  near  its  northern 
extremity,  or  at  the  mouth  of  the  Ohio,  60  railea  wide,  at  Memphis,  30,  at 
the  mouth  of  "White  River,  80,  and  contracting  again  further  south,  as  at 
Grand  Gulf,  lo  33  miles."      [Lyells  Second  Visit  to  the  United  States.) 

299.  Taking  high-water  level  as  that  of  the  great  plain,  the 
latter  attains,  at  the  mouth  of  the  Ohio,  an  elevation  of  320 
feet  ahove  the  Gulf,*  Conaideriog  the  distance,  the  slope  sea- 
ward is,  therefore,  very  gradual. 

300.  The  valley-plain  proper  is  bounded  on  the  east  and 
west  respectively,  by  two  ranges  of  highlands,  approximately 
parallel,  and  rising  from  50  to  200  feet  above  the  plain.  These 
highlands  generally  present  steep  slopes,  or  faces  toward  the 
plain,  but  preserve,  for  the  most  part,  their  elevation  in  the 
opposite  direction,  extending  off  as  table-lands.  The  eastern 
range,  called  in  general  the  Mississippi  Bluff,  has  already  been 
referred  to,  mostly  with  reference  to  the  part  occurring  in 
Tenneaaee.     (§§  279  and  280.) 

301.  The  section  of  the  plain,  lying  between  the  parallels  of 
latitude  that  bound  "West  Tennessee  on  the  north  and  Bouth 
respectively,  the  part  also,  with  which  we  at  present  are  most 
interested,  is  limited  on  the  East  by  the  Bluff,  as  stated,  and  on 
the  weat,  in  Arkansas,  by  Crowley's  Eidge.f  This  ridge  forms 
"the  divide  between  the  waters  of  the  St.  Francis  and  "White 
rivers."  It  is  the  counterpart  of  the  Bluff  in  Tennessee,  and  a 
portion  of  the  western  rango  of  highlands  bounding  the  great 
valley-plain. 

The  plain  between  these  limits  has,  at  Memphis,  as  already 
mentioned,  a  width  of  30  miles.  On  the  parallel  of  the  north- 
ern boundary  of  West  Tennessee  it  is  wider,  being  here  i5 
miles  across, 

ordLngtolheeleTationof  high  water  at  Cairo,  determinEd  bj  the  siirtejs  of 
Railroad,  see  pa^ 
nd  Kepotis  of 

i;  by  David  Dale  Owe 
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302.  Through  this  area,  the  Mississippi  winds  in  its  tortuous 
coTirae.  The  general  direction  of  the  river  ia  now  such  as  to 
throw  the  greater  part  of  the  plain  into  Arkansas.  Toward 
the  south  the  river  hugs  the  Tennessee  highlands,  striking 
them  at  several  points,  and  forming  the  Chickasaw  Bluffs 
already  mentioned,     (§  280.) 

303,  The  section  of  valley-plain  designated,  like  all  of  its 
portions,  abounds  in  bayous,  lakes,  and  heavily  timbered 
Bwamps.  Some  of  the  lakes  are  croscent-shaped,  and  are 
manifestly  old  river-bends.  The  Mississippi  has  probably, 
daring  past  ages,  occupied  successively  all  parts  of  the  area. 
At  one  day  it  may  have  washed  the  base,  or  portions  of  the 
base,  of  Crowley's  Eidgo. 

304,  The  valley -plain,  as  a  whole,  is  itself  of  great  antiquity. 
It  has  apparently,  however,  been  washed  out  of  another  more 
ancient  and  extensive  alluvial  plain,  the  remains  of  which  are 
seen,  at  a  higher  elevation,  in  the  slopes  and  cliffs  of  the  high- 
lands on  each  side,  (as  for  example,  in  the  bluffs  of  Tennessee, 
and  in  the  slopes  of  Crowley's  Eidge,  in  Arkansas,)  These 
highlands  have  a  corresponding  elevation.  They  present,  too, 
along  their  opposing  faces,  the  same  vertical  succession  of 
formations.  The  strata  of  loam,  gravel,  sand  and  clay,  whose 
edges  now  crop  out  upon  their  slopes,  once  extended  across 
from  side  to  side  in  continue  us  layers,  forming  the  more  ancient 
and  higher  plain.  It  has  been  the  work  of  the  river  to  carve 
out  of  this  greater  plain  its  great  valley  of  "  bottoms."  The 
eastern  Bluff  and  the  western  Eidge  are,  at  this  day,  the  limits 
of  its  lateral  movements,  and  remain,  moreover,  as  monuments 
of  the  great  changes  that  have  occurred.* 

305.  It  is  the  opinion  of  Sir  Charles  Lyell,  that  an  extensive 
region,  including  the  valley-plain  of  the  Mississippi,  has  been 
subjected  to  a  great  oscillation  of  level.  This  at  first  depressed 
the  region,  or  rather  the  more  inland  portion  of  it,  about  200 
feet  below  its  present  lovol,  and  then  restored  it  again  to  its 
former  position.  Daring  the  first  part  of  this  oscillation,  and 
at  the  period  of  greatest  depression,  the  materials  of  strata, 
the  remnants  of  which  are  now  seen  in  the  bluffs  and  slopes  of 
the  highlands,  were  deposited  during  overflows,  very  much  as 

•  Seo  section  of  (he  BiQff  and  of  the  valley  plain  in  the  Second  Pari  of  this  Rpjioct. 
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alluvial  matter  is  now.  But  when  the  movement  was  r 
and  the  region  was  slowly  upraised,  the  river  carved  out  its 
valley  "  through  the  horizontal  and  unconsolidated  strata  as 
they  rose,  sweeping  away  the  greater  portion  of  them,  and 
leaving  mere  fragments,  in  the  shape  of  terraces,  skirting"  the 
newly>formed  alluvial  plain,  "  as  monuments"  of  the  changes 
in  level.* 

According  to  this  view,  the  water  of  the  river,  at  the  period 
of  greatest  depression,  covered  during  overflows,  a  much 
greater  area  than  that  now  occupied  by  the  valley-plain. 

306.  Area;  .Eeeyoot  Zafe.— The  portion  of  the  great  valley- 
plain  within  the  limits  of  Tennessee,  constituting  the  division 
WO  are  considering,  has  an  area  approximately  of  900  square 
miles.  It  is,  therefore,  the  smallest  of  the  eight  natural  divi- 
sions into  which  the  State  is  divided.  The  greater  part  of 
this  area  is  in  the  northern  part  of  the  State,  the  Mississippi 
inclining  towards  the  highlands  in  the  southern  part.  (§  302,} 

307.  The  western  and  large  parts  of  Obion,  Dyer  and  Lau- 
derdale counties,  lie  within  the  bottoms,  and  therefore  belong 
to  this  division.  Small  parts  of  Tipton  and  Shelby,  more  of 
the  latter,  however,  than  the  former,  are  also  included.  To 
this  western  tier  of  counties  the  division  is  confined.  The 
eastern  and  larger  parts  of  all  these  counties  consist,  for  the 
most  part,  of  uplands,  and  are  embraced  within  the  limits  of 
the  West  Tennessee  Plateau,     (§  284.) 

The  river,  by  striking  the  highlands  at  the  different  Chicka- 
saw Bluffs,  cuts  the  division  into  several  unequal  sections, 
which,  however,  as  such,  are  of  little  consequence, 

808.  The  bayous  and  lakes  of  this  division,  and  of  the  section  of  the 
valley-plain  of  which  it  is  a  part,  have  been  referred  to.  {\\  297  and  303.) 
One  of  the  latter,  Keelfoot  Lake,  in  Obion  County,  deserves  notice.  This 
lake  had  no  eiistenoe  previously  to  the  "Shakes"  of  1811-12.  Ita  origin 
appears  to  have  been  due  to  the  filling  up  of  the  old  channel  of  Eeelfoot 
Creek  during  the  convulsions  of  that  period.  This  dammed  up  the  water, 
that  before  ran  without  obstruction  into  the  Mississippi,  until  it  overflowed 
a  large  area,  and  formed  the  lake  as  we  now  find  it. 

The  waste-water  of  the  lake  now  escapes  southward,  into  Obion  River, 
with  &  fall,  according  to  information  given  me  by  aa  intelligent  citizen  of 
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Dyer  CouDty,  of  "  at  least  forty  feet."  In  its  course  it  passes  through  sev- 
eral smaller  lakoa.  The  northorn  end  of  the  lake  projects  a  short  distance 
into  Ksntueky.  Its  langth  k  about  eighteen  miles.  Its  width  varies  from 
three-fourthg  of  a  mile  to  three  miles. 

309.  When  seen  by  the  writer,  a  few  years  ago,  there  was  much  dead 
timber  standing  in  the  water  around  its  shallow  margin.  This  was  cypress, 
ash,  mulberry,  beech,  etcT  but  mostly  cypress. 

From  different  points  of  the  Bluff,  running,  as  it  does,  near  the  eastern 
side  of  the  lake,  (J  280,)  beautiful  and  extensive  views  of  the  wooded  bot- 
toms, and  of  the  lake  encircled  by  them,  may  be  obtained.  Andwhenthe 
latter  is  concealed  by  the  forests,  its  outlines  may  often  be  distinctly  traced 
out  by  the  Unas  of  dead  cypress  trunks  and  branches.  The  First  Volume 
of  the  Reportof  the  Kentucky  Geological  Survey  (p.  117)  favors  us  with 
a  view  of  this  lake,  taken  from  a  point  in  Tennessee. 

The  region  of  Eeelfoot  has,  for  many  years,  been  a  favorite  resort  for 
fishermen  and  hunters. 

310.  TJie  Eartkquaket  of  lSn~12.—l  have  before  referred  to  some  of  the 
effects  produced  by  these  earthquakes.  (§  283.)  As  they  were  felt,  to  a 
greater  or  leas  eitent  throughout  Tennessee,  it  may  be  well  to  add  a  few 
remarks  with  reference  to  them. 

The  region  around  Now  Madrid,  on  the  Mississippi  River,  was  the  center 
of  their  most  violent  action.  They  were  felt  over  a  large  area.  Their 
effects  in  West  Tennessee  have  been  spoken  of  (g  '283.)  In  Middle  Ten- 
nessee they  were  sensible  enough  to  cause  considerable  alarm.  In  South 
Carolina,  too,  they  were  observed.  Humboldt,  in  his  Cosmos,  mentions 
these  earthquakes  as  presenting  one  of  the  rare  instances  of  tremblings 
felt  almost  every  hour  for  months  together,  at  a  distance  far  from  any 
volcano. 

311.  The  violent  earthquake  that  destroyed  in  March,  1812,  the  city  of 
Caraccas,  in  South  America,  appears  to  have  had  some  connection  with  the 
shocks  felt  at  the  same  time  in  the  Valley  of  the  Mississippi.  Lyell  says  : 
"It  is  possible  that  these  two  points  are  parts  of  one  subterranean  vol- 
canic region,"  In  Carracoas  "the  surface  undulated  like  a  boiling  liquid, 
and  terrific  sounds  were  heard  underground.  The  whole  city,  with  its 
splendid  churches,  was,  in  an  instant,  a  heap  of  ruins,  under  which  10,000 
of  the  inhabitants  were  buried." 

312.  An  account  of  the  earthquakes  of  Kew  Madrid  may  be  found  in 
Lyell's  PrinoiploB  of  Geology,  Chapter  XXVIII,  (8th  Ed.)  Judge  Hay- 
wood  also  presents  us  with  a  description  published  in  1823,  aportionof 
which,  as  Ms  work  (note  100,)  is  out  of  print,  I  here  reproduce. 

"The  earthquakes  of  1811  commenced  on  the  16th  of  December,  half 
past  two  o'clock  in  themoming,  and  have  been  felt  at  intervals  up  to  1819, 
and  as  late  as  July,  1822.  For  two  or  three  months  the  shocks  were  fre- 
quent, almost  every  day.  Then  they  gradually  decreased  in  frequency, 
and  took  place  at  longer  intervals,  which  continued  to  lengthen  until  they 
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finally  csftsed.  In  May,  1817,  ia  -TenncBsce,  they  had  come  to  be  several 
months  apart,  and  were  but  just  perceptible. 

"The  nest  day  but  one,  before  tho  first  earthquake,  was  darkened  from 
morning  tonight  by  thick  fog;  and  divara  persona  perceived  a  sulphure- 
ous scent.  The  wind  ceased,  and  there  was  a  dead  calm,  without  the  least 
breath  of  air,  on  the  day  of  the  earthquake.  The  like  calm  preceded  all 
tie  shocks.  A  dull  and  heavy  obscuration  of  the  atmosphere  also  usually 
preceded  them..  The  effluvia  which  caused  the  dimness  of  the  day,  seemed 
to  be  neither  cloud  nor  smoke,  yet  resembling  both.  It  was  too  light  for 
clouds,  and  too  thin  for  oommou  smoke,  and  of  a  lighter  east.  It  seldom 
terminated  in  condensation,  sa  Tennessee  vapors  usually  do." 

"In  the  time  of  the  earthquakes,  lights  were  seen  in  the  night,  some- 
times westwardly,  like  the  light  of  the  sun  before  it  is  closed  by  the  dark- 
ness of  the  night;  but  shooting  much  further  toward  tho  east,  and 
continuing  much  longer  than  the  light  of  the  sua  after  setting.  And 
sometimes  in  the  night,  the  heavens  would  seem  to  ha  tinged  with  a 
reddish  oolor,  supposed  to  be  tho  effect  of  invisible  effluvia  issuing  through 
the  pores  of  the  earth,  and  collecting  ahove  us  like  snaoke  in  the  spring, 
which  rises  from  log-heaps  and  brush-heaps,  and  shows  itaelf  like  light  at  a 
distance." 

"In  the  time  of  the  earthquake,  a  murmuring  noise,  like  tliat  of  fire 
disturbed  by  the  blowing  of  a  bellows,  issued  from  the  pores  of  the  earth. 
A  distant  rumbling  was  heard,  almost  without  intermission,  and  some- 
times seemed  to  be  in  the  air.  Explosions,  like  the  discharge  of  a  cannon 
at  ft  few  miles  distance,  were  heard ;  and  at  aight  fiashes  of  lightning 
seemed  sometimes  to  break  from  the  earth." 

"In  some  places  west  of  the  Mississippi,  a  troublesome  warmth  of  the 
earth  was  perceptible  to  the  naked  feet." 

"  The  motions  of  the  earth  were  undulating.  The  parts  agitated  quif- 
erod  like  the  Sesh  of  a  beef  just  killed.  The  motions  in  Tennessee  pro- 
gressed from  wost  to  east,  and  were  sometimes,  though  seldom,  perpen- 
dicular; resembling  a  house  raised  and  suddenly  let  fall  to  the  ground. 
"When  the  shocks  came  on,  the  stones  on  the  surface  of  the  earth  were 
agitated  by  a  tremulous  motion,  like  eggs  in  a  frying-pan,  altogether  made 
ft  noiso  similar  to  that  of  the  wheels  of  a  wagon  in  a  pebbly  road.  The 
ponds  of  water,  whore  there  was  no  wind,  had  a  troubled  surface  the  whole 
day  preceding  any  great  shock." 

"  The  frightened  horses  ran  snorting  in  the  fields,  the  hogs  squealed  ; 
the  dogs  barked ;  and  the  fowls  descended  from  their  roosts.  In  the  time 
of  the  shocks,  many  persons  experienced  a  nauseating  sickness  at  the 
stomach,  and  a  trembling  of  the  knees." 

"The  first  shocks,  which  were  the  most  violent,  had  these  effects.  The 
water  in  the  Mississippi  near  New  Madrid,  rose  in  a  few  minutes,  twelve 
or  fourteen  feet,  and  then  fell  like  a  tide.  Some  lakes  wore  elevated,  and 
the  bottom  raised  above  the  common  surface  of  the  earth  in  the  neighbor- 
hood, and  still  remain  so.  The  country  near  New  Madrid  was  every- 
where broken  up  in  furrows  sis  or  eight  feet  wide,  and  as  many  deep." 
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■'In  many  plaees  in  West  Tennessee,  old  sulphur  springs  have  oom- 
meneod  running  again,  which,  some  years  before,  were  dried  up.  And  in 
some  places,  new  springs  of  sulphureous  water  broke  out  of  the  earth  and 
still  continue  to  run." 

"  The  earth  in  the  western  parts  of  "West  Tennessee  opened  in  several 
places,  and  white  sand  issued  from  the  aperture.  Near  Uew  Madrid  hot 
water  of  a  dark  color  and  of  a  strong  sulphureous  smell,  issued  from  the 
holes.  Where  the  white  sand  was  thrown  up,  it  lay  around  the  hole  in  a 
circular  form.  In  some  places,  there  issued  from  the  earth  something  like 
wind  from  the  tube  of  a  bellows,  passing  through  burning  coal.  In  the 
Chickasaw  country  it  oast  up  hillocks  of  white  aand  of  the  siae  of  potatoe 
hills.    These  are  al!  through  the  Chickasaw  country." 

"The  agitations  above  eioeeded  those  immediately  upon  the  surface. 
On  the  west  side  of  the  Mississippi,  trees  were,  in  many  places,  split  from 
the  roots  upward.  In  some  instances  the  trees  were  broken  off;  the  tops 
fell  to  the  ground,  and  the  trunks  were  left  standing." 

"Spouts  of  water,  three  or  four  inches  in  diameter,  sprang  from  the  Mis- 
sissippi, and  ascended  to  a  great  height.  In  some  parts  of  the  Mississippi 
the  river  was  swallowed  up,  for  some  minutes,  by  the  seeming  descant  of 
the  water  into  somo  great  opening  of  the  earth  at  the  bottom  of  the  river. 
Boats  with  their  crews  were  ingulfed,  and  never  more  heard  of." 

313.  Elevation  above  the  Sea.— The  general  surface  of  thia  di- 
vision of  the  State,  must  coincide  very  nearly  with  the  high 
water  level  of  the  Mississippi.  (|  299.)  Referrred  to  this  lev- 
el, its  elevation,  on  the  northern  boundary  of  the  State,  may  be 
placed  approximately,  at  295  feet  above  the  Gulf,  and  on  the 
southern  boundary  below  Memphis,  at  about  215,  the  fall  in 
this  distance  being,  therefore,  80  feet.  The  division  presents 
a  belt  along  the  river,  that  has  in  general,  an  elevation  a  little 
greater  than  other  portions. 

314.  Olimate. — It  would  be  interesting  to  know  the  peculiari- 
ties of  climate  that  belong  to  this  division.  Its  low  elevation, 
the  presence  of  the  great  river,  numerous  bayous,  swamps  and 
lakes,  with  their  vapora  and  fogs,  must  give  rise  to  peculiar  fea- 
tures, not  a  little  in  contrast  with  those  of  the  plateau  to  the 
east.  In  the  absence  of  the  proper  data,  however,  nothing  tliat 
ia  very  satisfactory  can  be  given.  So  far  as  temperature  is  con- 
cerned, this  division  is,  doubtless,  the  warmest  region  in  the 
State. 
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PART    SECOND. 


GEOLOGICAL  STRUCTURE  AND  EOMATIONS 

0:F     TEHSn^TESSEE. 


315.  In  the  First  Part  of  this  Report,  the  surface  features  of 
Tennessee  have  been  considered.  We  come  now,  to  the  great 
rock-beds,  or  formations,  the  outcrops  of  which  mal:e  up  the 
surface,  and  the  aggregate,  or  mass  of  which  eoostitute  the  deep 
foundations  of  oar  valleys,  plains,  hills,  and  mountains. 

It  is  proposed  in  this  Part,  to  enumerate  and  despribe  the  for- 
mations which  occur  in  Tennessee,  to  treat  of  them  as  to  their 
lithological  character,  their  extent,  their  fossils,  the  minerals 
they  hold,  and  the  soils  they  yield.  We  will  be  led  to  consider, 
also,  the  relations  the  formations  sustain  to  eaoh  other,  their 
relative  positions,  the  foldings  and  displacements  they  have  in 
common,  undergone,  and  generally,  the  part  they  play,  as  ele- 
ments in  the  rooky  ^ueture  of  the  State.  It  is  important 
that  the  G-eoiogieal  Structure  of  the  State  should  be  known 
and  understood.  Information  of  this  kind,  in  addition  to 
other  important  but  leaa  practical  considerations,  explains  many 
of  the  apparent  anomalies  which  often  present  diffl-cultios  to 
the  miner;  it  enables  us  to  trace  out,  with  facility  and  precis- 
ion, beds  of  coal,  iron  ore,  etc.,  and  guides  us,  often,  to  the  very 
spot  where  they  may  be  found ;  it  aids  in  determining  the  ex- 
tent, position,  and  range,  of  veins  and  mineral  deposits,  and 
points  out  the  most  economical  plan  of  reaching  and  securing 
their  contents;  it  is,  in  fine,  indispensable  to  the  successful  de- 
velopment of  any  mineral  region. 

A  knowledge  of  the  formations,  and  of  the  areas  within  which 
they  respectively  outcrop,  is  essential,  also,  to  the  proper  appre- 
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eiatioti  of  the  agricultural  capacities  of  the  State-  A  geologi- 
cal map,  is  a  map  of  the  soils,  and  their  classification  must  be 
based  upon  the  classiflcation  of  the  formations.  The  soils,  (ex- 
cepting alluvial  bottoms,)  are  derived  from  the  rocks  which 
underlie  them  ;  and  to  these  rocks,  they  owe,  for  the  m.ost  part, 
their  characteristics.  This  connection,  is  practically  recog- 
nised by  the  farmer,  when  he  talks  of  "sandstone  soil,"  "lime- 
stone soil,"  "slate  soil,"  &C.,  and  hia  talk  ia  more  or  less  tojthe 
point,  in  proportion,  as  hia  acquaintance  with  the  rocks,  is  more 
or  less  extended.    This  subject  will  be  resumed  hereafter. 


CHAPTBE  IV. 

THE  GENERAL  CHAKACTEK  OP  THE  FORMATIONS;    THEIK 

ORIGIN;  THE  CHANGES  THEY  HATE  BEEN  MADE  TO 

UNDEliGO;     HOW    THEY    ENTER    INTO    THE 

STKUCTUEE  OP  THE  STATE. 


R  FORMATIONS — 


316.  The  Occurrence  of  the  Hocks  in  Layers  and  Strata. — It 
maybe  said,gen6rally,  that  all  the  rocks  m  Tennessee,  including 
the  sands  and  clays  of  the  Western  Division,  are  disposed  or 
arranged  in  layers  and  strata.*  For  this  reason,  they  are  said 
to  be  stratified.  The  strata  are  of  various  thicknesses,  from 
that  of  thin  leaves,  as  in  the  case  of  many  States,  to  that  of  beds 
fifty  or  a  hundred  feet  through. 

317.  The  only  rocks  in  Tenneaaee,  not  stratified,  are  masses, 
constituting  certain  mineraiiJeins  and  uoicanfc  dikes.     But  these 

»  A  Slratum  of  rock  may  oonsist  of  many  taysrs ;  the  laller,  ia  h  aubdiviaion  of  the 
former.    A  stratum  ia  h  bed  of  rock  mcluding  all  the  layers  of  the  same  kind,  that  lie 
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are  no  limited,  comparatively,  that  they  need  not  be  regarded 
ill  considering  the  rocky  structure  of  the  State. 

Tbe  different  classes  of  veim  mill  be  spoken  of,  hereafter.  Those  of  one 
class,  with  the  dikes,  are  fissures  intersecting  tile  strata,  filled  mitli  mineral 
or  rocky  matter.  In  veins,  this  matter  has  been  precipitated  ftom  -water ; 
in  dikes,  it  has  been  injected  as  melted  rock,  hy  volcanic  agencies.  The 
veina  have  been  fo/nied,  in  narrow  fissures,  comparatively ;  the  dikes  are 
often  wide,  presenting  great  vertical  walls  of  gramtt,  trap,  and  other  igne- 
ous rocks.  A  few  of  the  latter  are  found  in  the  crystaline  rooks,  along  onr 
North  Carolina  border.  The  most  conspicuous  that  I  have  seen,  are  in 
Johnson  and  Carter  Counties,  but  nowhere,  are  they  of  much  importance. 

317a.  T!ie  mineral  veins  vary  in  thickness  from  one  inch  or  less,  to  a  score 
or  more  of  feet.  Small  veins  are  common  in  limestone  rocks.  They  often 
contain  ores  of  lead  and  zinc,  but  rarely  in  suffleient  quantity  to  be  of 
value.     The  importantveins  will  be  noticed  in  the  Third  Part  of  this  Beport. 

318.  Formations,  and  their  Characteristics. — Wo  often  meet 
with  a  series  of  strata,  that  appear  t«  have  heen  formed  sucees- 
eifely,  in  the  same  period,  under  conditions  more  or  less  the 
same,  and  consequently,  presenting  certain  common  character- 
istics. Such  series,  it  has  been  agreed  to  call,  Formations. 
Our  Tennessee  roeka  are  thus  grouped  in  this  report,  into  thir- 
teen formations,  a  table  of  which  is  given  in  the  next  chapter. 

319.  As  an  example,  the  sandstones,  slates,  and  coal,  which 
form  the  upper  part  of  the  Cumberland  Mountain,  or  table-land, 
(§  169,)  are  grouped  in  a  formation  called  the  Goal  Measures, 
with  the  following,  among  other  common  characteristics:  First, 
coal  is  found  at  intervals,  throughout  the  series;  secondly,  the 
strata  are  parallel ;  (Ai'rrf^y,  the  same,  or  closely  related, /ossi'fe, 
such  as,  different  species  of  petrified  shells,  corals,  scales  and 
teeth  of  fishes,  leaves,  branches  and  trunks  of  trees,  occur,  im- 
bedded, more  or  lees,  in  the  rocks,  from  the  top  to  the  bottom 
of  the  series.  Characters  similar  to  those,  nnite  the  strata  of 
all  the  formations. 

The  character  last  mentioned,  we  must  refer  to  more  partic- 
ularly, on  account  of  its  great  importance  in  designating  with 
precision,  the  group  to  which  local  and  isolated  beds  of  rock 
belong. 

330.  Fossils  and  their  Use. — With  the  exception  of  the  first, 
all  the  formations  adopted,  contain  fossils  or  petrifactions  of 
Sig.  9.     Vol.  1. 
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some  sort;  in  fact,  certain  limeatonee  are  mostly  made  lap  of 
them. 

"Tlie  dust  we  tread  upou  was  ones  alive  I  " 

They  are,  generally,  parts  of  petrified  plants,  shells,  corals, 
crustaceous  animals;  sometimes,  the  teeth  and  bones  of  fishes, 
and  even  of  quadrupeds.  With  hub  few  eseeptions,  they  are 
the  remains  of  animals  and  plants,  whose  species,  or  kinds,  do 
not  exist  at  present,  upon  theglohe.  The  part  of  Greology  which 
treats  of  them  is  called  Paleontology. 

321.  JTow,  every  formation  has,  in  great  part,  its  own  species 
of  fossils.  Most  of  those  found  in  one  do  not  occur  in  any  other. 
Upon  this  fact  depends  the  great  utility  of  fossils.  They  fur- 
nish, when  known  well  enough  to  be  recognized,  unmistakable 
evidence  of  the  geological  position;  and  hence  the  general 
character,  of  the  formation  in  which  they  occur.  By  means  of 
them,  for  example,  it  is  often  easy  for  a  geologist,  traveling  in 
a  country  wholly  unexplored,  to  know  certainly  when  he  is  in 
the  midst  of  a  coal-region,  without  having  seen  a  trace  of  coal. 
The  shells  in  the  limestone,  the  fossil  branch  or  trunk  in  the 
sandstones,  the  leaf-impressions  in  the  slates,  he  recognizes  at 
once  as  those  belonging  to  the  rocks  associated  with  and  in- 
cluding the  beds  of  coal;  they  can  belong  nowhere  else  in  the 
geological  series,  and  better  evidence  often  of  the  presence  of 
coal-bearing  rocks  is  not  re<iuired. 

322.  Extent  of  the  Formations.— 'S\i^  formations  are  generally 
of  wonderful  extent.  The  great  rocky  and  comparatively  very 
thin  sheets,  one  upon  another,  often  spread  over  thousiinds  of 
square  miles.     A  few  examples  will  illnstrate  this. 

323.  One  of  our  formations  is  a  black  slate,  or  shale,  not  at 
any  point  in  Tennessee  much  over  a  hundred  feet  in  thickness. 
This  formation  id  found  in  the  western  part  of  the  State,  crop- 
ping out  along  the  hills  on  both  sides  of  the  Tennessee  River. 
Going  eastward,  h  appears  again  all  around  the  slopes  of  the 
Central  Basin ;  runs  under  the  Cumberland  Table-land,  and 
issues  from  heneath  the  mountain  in  the  Sequatchee  Valley ; 
thence  it  runs  under  Walden's  Eidge  and  Lookout  Mountain, 
and  reappears  at  the  base  of  the  Cumberland,  all  along  its 
eastern  slope,*with  but  few  interruptions,  from  Georgia  to  Vir- 
ginia.    We  find  it,  too,  as  far  east  as  the  narrow  valley  which 
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lies  along  the  eaalern  base  of  Clinch  Mountain,  as  well  as  in 
the  vicinity  of  Montvale  Springs,  in  Monroe.  It  thus  extends, 
though  comparatively  very  thin,  almost  from  one  end  of  the 
State  to  the  other,  always  occupying  the  same  relative  position 
vrith  reference  to  the  formations  above  and  below.  But  this 
is  not  all;  this  " blade  slate"  reaches  beyond  Tennessee,  es- 
tending  northward  to  the  Lakes  and  southward  far  into  Ala- 
bama. I  have  seen  it  well  developed  at  Blount  Springs  in  tho 
latter  State,  presenting  the  same  appearance  that  it  does  at 
many  points  in  both  Middle  and  East  Tennessee, 

The  formation  nest  above  the  one  mentioned — which  is  a 
very  different  rock — is  nearly  as  extensive.  And  so  it  is  with 
many  of  them. 

324.  The  stratified  sands  and  claya  of  the  Westeru  District— 
which  are  also  called,  technically,  rocks,  although  for  the  most 
part  unconsolidated — spread  out  southward  to  great  extent, 
and  are  found  represented  in  Mississippi  and  Alabama,  some 
oven  in  the  Atlantic  States  as  far  north  as  New  Jersey. 

32o.  The  formations,  however,  though  in  a  general  way  of 
great  extent,  are  not  continuous  and  unbroken;  they  have 
been  cut  more  or  less  into  great  patches,  or  sections,  by  the  ac- 
tion of  water  in  the  excavation  of  basins  and  valleys;  in  Bast 
Tennessee  they  have  in  addition,  heen  folded  and  displaced  by 
great  disturbing  forces. 

326.  In  one  period  of  the  Earth's  history  nearly  all  the  rocky 
formations  of  Tennessee  were  continuous  and  comparatively 
horizontal  over  the  whole  State,  West  Tennessee  and  the  val- 
ley-plain of  the  Mississippi  not  excepted.  The  sands  and  clays 
of  West  Tennessee  are  later  formations  and  have  never  reach- 
ed east  of  the  Tennessee  River,  to  any  considerable  extent. 
They  rest  in  a  great  deep  trough  cut  out  of  the  older  solid 
strata.  This  trough,  with  one  of  its  rocky  sides  far  over  in 
Arkansas  and  the  other  on  the  east  washed  by  the  Tennessee 
Biver,  holds,  not  only  the  sands  and  clays  referred  to,  but  also 
the  bottom-plain  of  the  Mississippi  through  which  the  great 
river  winds  ite  way.    (§  296.) 

327.  Origin  of  the  Older  Formations. — Most  of  the  strata  of 
these  formations  contain  the  remains  of  marine  animals  and 
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plants  abundantly.  This  fact,  together  with  others  which  it  is 
unnGCGssary  to  mention  hero,  indicates  their  origin,  and  com- 
pels us  to  believe  that  they  were  formed,  at  a  much  lower  level 
than  thoy  now  have,  beneath  the  surface  of  an  almost  world- 
wide ocean.  That  such  an  ocean  did  exist,  covering  not  only 
the  area  occupied  by  Tenneaeee,  but  the  larger  part  of  Amer- 
ica, there  can  be  but  little  question. 

328.  The  rocks  we  are  considering  are  the  consolidated  eedi- 
menta  which,  in  layer  after  lawyer,  accumulated  at  the  bottom 
of  the  Ancient  Ocean.  The  material  was  in  part  the  washings 
of  the  land  that  then  existed,  in  part  the  remains  of  dead  ma- 
rine animals  and  plants,  and  in  part  chemical  precipitations 
from  the  waters.  The  matter  brought  from  the  lands  was  not 
at  all  times  the  same;  at  one  time  it  was  argillaceous  mud 
which  ultimately  became  slate;  then,  it  was  sand  for  a  sand- 
stone, or  gravel  for  a  conglomerate;  then  again,  calcareous 
matter  for  a  limestone,  or  it  was  two  or  all  of  these  in  varying 
proportions,  giving  rise  in  the  end  to  mixed  rocha.  In  all  these 
sediments  the  remains  of  life,  shells,  corals,  and  other  hard 
parts  of  animals  and  plants  became  entombed,  all  hardening 
into  rock. 

329.  Thus  the  formations  were  built  up  successively  in  the 
order  in  which  we  now  find  them,  each  the  product  and  repre- 
sentative of  a  certain  long  period — being,  in  fact,  a  stony  record 
— tables  of  atone  recording  the  kind  and  condition  of  marine 
life,  the  physical  condition  of  the  Ocean,  and  to  a  certain  ex- 
tent of  the  lands  at  the  time. 

They  have  been  elevated  to  their  present  inland  position  by 
the  upheaval  of  the  land,  the  sea,  at  the  same  time,  retiring. 

330.  The  strata  of  the  last  of  our  older  formations — the 
Coal  Measures—yvore  deposited,  under  conditions,  in  some  re- 
spects, different  from  those  attending  the  deposition  of  the 
strata  of  the  others.  In  the  rocks  of  this  formation,  we  find 
the  remains,  not  only  of  marine,  but  also  of  fresh  water  and 
land  life.  The  land  had  become  more  extended — it  covered  a 
larger  area.  The  ocean  had  grown  shallow — that  part,  at  least, 
covering  the  submerged  portion  of  North  America— its  bottom 
had  become  subject  to  slow,  alternate  elevation  and  depression, 
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giving  sometimes  land  and  sometimes  sea.*  When  land  ex- 
isted, beds  of  vegetable  matter  accumulated,  either  in  vast 
swam  pa,  or  otherwise;  whea  the  sea  prevailed,  these  beds 
were  flooded,  and  covered  with  layers  of  mud  and  sand. 

Thus,  alternately,  may  have  been  formed  the  strata  which 
have  since  become  the  coal,  shale  and  sandstone  of  our  Coal 


331.  Origin  of  the  Sands  and  Clays  of  West  Tennessee. — -The 
formations  pecaliar  to  West  Tenoessee,  wore  formed  long  after 
the  others  had  been  raised  from  their  mother  ocean.  Never- 
theless, the  materials  of  these,  too,    wore  deposited  from  water. 

The  Atlantic,  at  one  time,  owing  to  the  lower  level  which  the 
Southern  States  once  had,  appears  to  have  covered  a  wide  strip 
of  country  next  to  the  seaboard,  from  Virginia  around  to 
Texas,  and  to  have  extended  an  arm  up  the  Mississippi  basin, 
nearly  as  far  aa  the  mouth  of  the  Ohio.  Almost  the  whole  of 
West  Tennessee,  and  a  great  extent  of  country  beyond  tho 
Mississippi,  were  thus  covered.     (§  B26.) 

Then  it  was  that  most  of  the  sands  and  clays  were  deposited ; 
then,  too,  the  shell  fish,  the  remains  of  which  now  constitute 
the  great  '■  shell-hanks"  of  Mclifairy  and  afljoining  counties, 
lived  and  flonriehed  in  their  aea-water  home.     (§§  2()3-4.) 

332.  Subsequently,  by  the  gradual  upheaval  of  the  land,  and 
the  conaequent  retiring  of  the  sea,  the  width  of  this  arm  was 
contracted  until  it  covered  but  a  third  of  the  district.  And  now 
the  fresh  water  from  the  North  began  to  prevail,  and  soon  ex- 
pelled that  of  the  sea,  or  in  other  words,  the  Mississippi, 
wide  and  lalte-like,  "^at  first  began  its  career ;  the  arm  of  the 
sea  becomes  the  river. 

Then  were   deposited,  over  the  whole  area  covered  by  the 

•  It  may  appear  strange  to  some,  that  we  apeak  so  freely  of  the  eleimtion  and  de- 
prBflBionot  land.  It  IB,  neTertheleas,  in  perfeot  aooortlanoe  with  what  lanow  ooourriiig. 
Although  auiowucoasta  are,  at  tliia  time,  stable— although  no  changes  in  the  relative 
level  of  land  and  seehaie  lieen  ohaerved  with  reference  to  tkeia,  for  the  Issl  three 
hundred  years— yet  no  reason  can  be  aasigned,  why,  long  before,  they  might  not  hare 
occurred. 

Itisosrtainly  true,  that  just  auehmoyemanls  are  now  :going  on  at  many  points  upon 
the  globe.  It  has  bean  demonstrated  that  sii  hundred  miles  of  the  west  coast  of 
Greenland  has  been  slowly  sinking,  for  the  last  four  oonturias,  and  that  what  was  onee 
dryland,  is  now  sea-bottom.  On  the  other  hand,  parts  of  Sweden  are  esperiencing  a 
contrary  movement.    Many  like  examples  ot  upheanal  and  tubsidence,  known  to  hare 
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fresh  water,  the  strata  of  sant!,   lignite,  gravel,  clay  aad  loam, 
which  are  to  be  seen  in  the  Mississippi  Bluff.     (|  279.) 

333.  By  still  further  upheaval,  these  strata,  too,  were  elevated 
above  the  waters,  the  Mississippi  was  drawn  into  narrow  limits, 
and,  with  increased  velocity  and  greater  power,  commenced 
the  work  of  carving  out  or  excavating  from  the  sandy  and 
loamy  strata  just  formed,  the  present  Valley,  many  miles  wide, 
in  which  are  the  low  "  bottoms"  and  the  ever-changing  channel 
of  the  river. 

Eemnants  of  the  strata  cut  away,  crop  out  along  the  "  Bluff," 
and  run  back  eastward,  to  the  second  range  of  counties  parallel 
with  the  Mississippi. 

The  bottoms  have  been  formed,  removed,  and  formed  again, 
time  after  time,  during  the  progress  of  the  exi,avation  of  the 
Valley,  and  are  still  subject  to  simdai  changes 

334.  The  Denudation  of  the  Formations  of  Middle  and  West 
Tennessee. — The  cutting  and  washmg  away,  or,  as  geologists 
express  it,  the  denudation  of  certain  strata  by  the  Mi'*sissippi, 
has  just  been  referred  to.  Tbe  older  rocks,  at  many  points, 
show  the  effects  of  such  cutting  and  removal  on  a  stupendous 
scale.  (§  325.)  The  agent  has  been  water,  but  when  and  how 
it  acted,  to  effect  these  results,  it  is  not  always  easy  to  deter- 
mine. Many  of  the  small  valleys  have  been  cut  out  by  the 
streams  which  flow  through  them,  but  there  are  no  existing 
causes  to  which  can  be  referred  the  excavation  of  the  great 
rocky  basins  of  Tennessee,  and  of  the  adjoining  States,  Much, 
doubtless,  has  been  done  by  oceanic  currents,  just  before,  or 
during,  tbe  time  of  the  upheaval  of  the  formations. 

335.  The  denudation  of  the  formations  in  Middle  and  West 
Tennessee,  is  more  easily  understood  than  that  of  those  farther 
east.  In  the  former  divisions,  the  rocks  are  approximately 
horizontal;  but  in  East  Tennessee  they  have  been  folded,  or 
wrinkled,  on  a  grand  scale,  and  in  many  cases,  dislocated  and 
thrown  upon  their  edges,  on  account  of  which,  the  geological 
structure  of  this  part  of  the  State  is  complicated,  and  the  action 
of  denuding  agencies  .less  simple. 

336.  The  Central  Basin  oi  Middle  Tennessee,  {§  227,)  is  a  fine 
example  of  denudation.  It  has  been  dug  out  of  the  strata  of 
six  of  the  formations.     Originally,  when  continuous,  the  strata 
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rose  up  in  a  slightly  elevated  dome,  the  summit  of  which  was 
over  the  central  part  of  Batherford  County.  Taking  the  forma- 
tion of  the  flat  highlands  around  the  Basin  as  the  topKiost  of  the 
dome,  the  amount  of  matter  removed  at  this  point,  could  not 
have  been  less,  in  vertical  thickness,  than  1300  feet. 

337.  Throughout  this  Eaein,  remnants  of  the  Strata  have 
been  left  in  the  hilis  and  ridges  ;  these  romjianta  always  occur- 
ring in  a  certain  order,  building  up  the  hills,  and  giving  to  them 
&  like  geological  structure.  All  sides  of  the  Basin  pre.sent  the 
out-cropping  edges  of  the  same  strata  in  the  sameorder.  That 
the  hills  have  a  like  structure,  results,  necessarily,  from  the  na- 
ture of  the  case,  the  Basin  having  been  scooped  from  horizontal 
strata,  and  the  hiils  and  ridgos  being  simply  j)ortions  left  by 
the  denuding  agencies. 

338.  What  these  agencies  were,  is  a  question  of  interest. 
The  simplest  theory  is,  that  the  work  has  been  done  by  run- 
ning water,  aided,  more  or  less,  by  frost.  The  waters  of  the 
Cumberland,  Duck,  and  Elk  Eivcrs,  are  now  at  work,  washing 
down  the  hill  sides,  and  deepening  the  lower  areas;  and  it  is 
not  improbable,  that  the  same  waters  commenced  the  excava- 
tion of  the  Basin,  each  branch,  crock,  and  rill,  doing  its  part  of 
the  work.  This,  of  course,  has  required  long  ages  of  time,  du- 
ring which,  the  streams  have  been  constantly  changing  and 
deepening  their  channels,  and  their  immediate  local  valleys. 
The  Basin  is  the  aggregate  result  of  the  work  of  all  the  streams, 
small  and  great. 

339.  In  the  First  Part  of  this  Eeport,  I  have  spoken  of  the 
narrow,  deep  valleys,  or  gorges,  through  which  many  of  the 
streams  flow  as  they  enter  the  Basin  on  its  eastern  side, 
(pp.  82  and  83.)  The  water- falls  spoken  of,  are  at  the  heads 
of  these  gorges.  The  deep  valleys  have  been  cut  out,  doubt- 
less, by  the  streams  which  now  run  through  them. 

In  each,  the  cutting  has  extended  as  far  up  as  the  "falls;"  and 
here,  the  work  is  still  going  on,  the  falls  receding  year  after 
year,  more  or  less.  The  recession  of  these  falls  and  cascades  is 
exceedingly  slow,  but  not  the  less  real.  The  water  and  sand 
wear  away  the  rock  to  some  extent,  but  most  of  the  work  is 
accomplished  by  undermining.  The  series  of  strata  over  which 
the  water  falls,  presents,  at  top,  hard  flinty  layers,  but  below, 
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shale  and  limestone.  The  latter  strata  yield  to  the  action  of 
water,  and  are  removed,  undermining  the  flinty  beds,  and 
causing  detached  masses  of  them,  to  fall  at  intervals. 

840.  The  removal  of  shale  below  the  upper  hard  layers,  very  often  forms 
along  the  sides  of  these  gorges,  and  especially  near  the  cascades,  and  some- 
times under  them,  sheltered  places  called  locally,  "rockhouses  "  Where 
the  upper  flinty  layers  project  out  boldly,  the  rockbouses  are  of  considera- 
ble siae.  Their  most  interesting  feature  is,  that,  in  them,  are  often  found 
native  alum  and  copperas.  These  salts  form  ineruetBtions  on  the  crumbling 
surface  of  the  shale,  and  also  lumps  or  irregular  masses,  on  the  floors  of 
the  rockhouses. 

341.  The  Western  Valley,  (p.  104,)  is  another  interesting  ex- 
ample of  denudation.  Here,  the  Tennessee  and  its  local  tribu- 
taries, have  washed  a  rough  and  broken  valley,  out  of  very 
much  the  same  strata,  cut  into,  in  the  formation  of  the  Cen- 
tral Basin. 

342.  But  these  examples  become  email  affairs  when  we  come 
to  consider  the  vast  denudation  which  preceded,  and  which 
swept  away  the  formations,  above  those  out  of  which  the 
Basin  and  Valley  mentioned,  were  excavated. 

The  two  great  formations  of  the  Cumberland  Table-land, 
(p.  66,) — the  Ooal  Measures  above,  and  the  Mountain  Limestone 
below — once  spreading  out  westward,  covered  the  whole  of 
Middle  and  West  Tennessee,  and  connected  toward  the  north- 
west, in  Kentucky,  with  the  same  formations.  But  now — ta- 
king the  uppermost  formation  first — of  this  great  expanse  of 
Coal  Measures,  with  the  exception  of  the  extensive  remnant 
left  in  the  Table-land,  and  a  few  inconsiderable  fragments  or 
outliers  associated  with  it,  nothing  now  remains  in  Tenuesaee; 
by  far  the  greater  part,  has  been  swept  away,  perhaps,  before 
tho  denuding  power  of  submarine  rivers. 

343.  So  too,  the  Mountain  Limestone  has,  to  a  great  extent, 
disappeared.  Patches  of  it  remain  here  and  there,  in  the  hills 
and  ridges  near  the  western  side  of  tho  Tablo-lond.  But  west 
of  these,  from  the  entire  area  of  Middle  Tennessee,  it  has  been 
almost  wholly  removed. 

344.  The  Folding,  Dislocation  and  denudation  of  Strata  in  Fast 
Tennessee.— 1  have  already  referred  to  the  folded  or  wrinkled, 
and  dislocated  condition  of  the  strata  in  East  Tennessee. 
(§  334.) 
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These  features  are  due  to  great  disturbance,  and  need  elucida- 

The  strata  of  the  western  side  of  the  Cumberland  Table-land, 
though  much  cut  up  by  the  action  of  water,  are,  approximately 
horizontal,  which  position  they  retain,  with  a  few  local  excep- 
tions, more  than  half  way  across  the  Table-land.  Approach- 
ing the  eastern  limit  of  this  division,  however,  we  meet  with 
indications  of  a  remarkablo  action.  The  strata  begin  to  ioae 
their  horizontal  position  ;  they  are  more  or  less  inclined,  or  in 
technical  language,  they  dip,  and  otherwise,  exhibit  clear  eviden- 
ces of  having  boon  crowded  up  in  long  straight  folds.  Proceeding 
eastward,  into  the  valley  of  East  Tennessee,  the  evidences  of  this 
folding,  become  more  marked.  Not  only,  have  tho  strata  been 
folded,  but,  in  many  cases,  in  efforts  to  form  folds,  they  have 
been  split  into  long  ribbon-like  masses,  or  blocks,  which,  yield- 
ing to  the  force  producing  the  action,  have  been  crowded,  one 
upon  another,  like  thick  elates  or  tiles  on  a  roof,  the  edge  of 
one  overlapping  the  opposing  edge  of  the  other.  (See  §§  360 
and  444.)  Tho  folds,  the  ribbon -masses,  and  the  lines  of  junc- 
tion, all  run  lengthwise,  to  the  northeast  and  the  southwest. 

345.  To  conceive  the  better  of  tte  force  concerned,  and  the  effects  produced, 
let  ua  go  back  to  the  time  when  the  formationa  of  East  Tennessee  were 
horizontal.  If,  now,  we  auppose,  a  vast  force  to  be  applied  along  tho  south- 
eastern edge  of  theae  horizontal  formations,  and  to  act  in  a  northwesterly 
direction,  the  strata,  if  not  able  to  reaist,  would  yield  and  rise  up,  lifee 
thick  cloth,  in  great  wrinklea  or  folda,  or  else,  lacking  the  proper  degree  of 
flosibility,  would  break  along  lines  of  least  reaiatance,  in  long  parallel 
banda  or  ribbona,  which  would  be  crowded  together,  the  edge  of  one  over- 
laping  the  adjacent  edge  of  the  other.  In  this  way,  indeed,  have  the  for- 
mations heen  acted  apon,  and  such  the  folds  and  dislocations  produced.* 

Examples  of  these  folds  and  dislocations  are  given  below. 

346.  In  passing  eastward  across  the  Tab!e-land,  the  first 
important  fold  of  the  strata  mot  with  is  in  a  line  with  Crab 
Orchard  Mountain  (_%1SS)  and  Sequatchee  Valley.  (§140.)  Crab 
Orchard  Moantaiu  is  nothing  more  nor  less,  than  the  nearly 
unbroken  back  of  one  end  of  this  flrat  great  fold.  The  mount- 
ain, though  a  ridge  several  miles  long,  presents  but  a  very  small 
part  of  the  fold.  In  the  highest  part  of  the  mountain  tho  fold 
rises  up  a  thousand  feet  above  the  level  of  the  Table-land,  the 

»The  lines  ftlong  which  di  a  location  and  lapiiing  have  occurred,  arc  called /aulto. 
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strata  arching  over  in  a  striking  manner.  (See  section  on  the 
map.)  Sequatchoe  Valley,  though  a  great  trough  in  the  bosom 
of  the  Tabie-Iand  and  so  different  from  the  mountain,  is  inti- 
mately related  to  the  same  fold.  To  this  indeed,  as  a  funda- 
mental cause,  they  both  alike  owe  their  existence. 

It  remains  to  trace  out  this  grand  flexure,  and  to  speak  of 
it  in  more  detail.     I  have  designated  it  throughont  as 

347.  The  Sequatehee  Fold. — It  commences  near  the  Emery 
River,  in  Morgan  County,  and  running  in  a  direct  course  to  the 
southwest,  forma  the  Crab  Orchard  Mountain  and  all  tho  high 
points  between  it  and  the  head  of  Sequatchoe  Valley. 

848.  At  "Crab  Orchard  House"  it  is  intersected  bj  a  gap,  which  gives 
a  pass  foe  the  Sparta  and  Kingston  road,  and  espoaes  the  Mountain  Lime- 
stone elevated  hy  the  fold  above  the  general  level  of  the  Table-land.*^  A  few 
miles  further  southwest  there  is  another  break  and  depression,  called 
Grassy  Gove,  which  also  expoBes  the  limestone  This  cove  is  a  curious 
basin  surrounded  bj  mountains.  Its  existence  is  due  to  the  denudation  of 
a  section  of  the  fold.     Between  this  cove  and  Sei^uatehee  Valley  la  a  high 

349.  Proceeding  southwesterly  we  find  the  fold  following 
the  long  and  straight  Sequatehee  Valley  from  one  end  to  the 
other,  (g  140,)  and  continuing  in  the  same  direction,  to  tho 
Alabama  line.  Remarkable  as  it  may  appear,  the  valley  has 
been  cut  out  along  the  back  of  this  great  flexure.  This  por- 
tion of  the  fold  appears  to  have  been  rent  open  along  its  sum- 
mit; water  has  thus  had  access  to  the  limestone  below,  and  by 
its  denuding  power  has  excavated  the  valley. 

In  the  Crab  Orchard  portion  the  hard  cap  rocks  were  not 
thus  rent,  the  softer  strata  in  consequence,  were  protected  and 
the  fold  left  nearly  intact  in  a  mountain  ridge. 

350.  The  following  diagram  will  throw  light  upon  the  char- 
acter of  the  fold  we  are  considering.  It  is  a  section  of  the 
form.ations  and  country  from  a  point  eight  miles  north  of  Jas- 
per, in  Marion  County,  to  the  eastern  base  of  Lookout  Mount- 
ain, its  length  being  about  twenty  miles.     Thero  are  several 


the  MokhWm  lAm^one.    The  first  is  eveiT  where  the  cap  fonnsiion  of  the  Table.land, 
the  latlec  is  beneath  It.  (5175.)    The  fiiW.  brings  up  the  limestone  above  the  general 
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points  illustrated  by  this  section,  to  which  reference  ^will  be 
made  hereafter.  What  concerns  ua  mostly  now,  ie  the  portion 
repreaenting  Sequatchee  Valley  and  its  formations. 

Section  across  Sequatchbe  Tallet,  &c.,  to  Lookottt  Fountain. 


The  bands  between  Ihe  lines  repfeseat  the  formatioi 
hered  in  accordance  with  the  tables  in  the  nest  chapter.  The  shaded  por- 
tions between  the  unbroken  lines  are  the  formations  as  now  found;  the 
blank  portions  between  broken  lines  the  parts  of  formations  tenioved  by 
denudation.  Two  restored  folds  are  represented — the  larger  ABC  the 
Sequatchee  Pold ;  the  smaller  E  F  L  that  of  the  valley  of  Lookout  Creek. 
The  depression  in  the  shaded  part,  between  A  and  C,  is  Sequatchee  Talley. 
A  is  the  edge  of  the  Table-land  on  the  northwest  side  of  the  valley  ;  C,  the 
edge  ott  the  opposite  side.  The  portion  of  the  Table-land  between  C  and 
D  is  Walden'i  Ridge.  {?182.)  D,  narrow  valley  of  the  Tennessee  Kivec; 
the  section  crosses  a  few  miles  above  Kelly's  Perry.  E,  portion  of  Kaccoon 
Mountain.  Depression  between  E  and  L,  Lookout  Valley.  L,  Lookout 
Mountain. 

In  this  section  the  Seqaatchce  Eold  is  well  represented ;  ite 
summit  B,  was  greatly  elevated  above  the  level  of  the  Table- 
land. The  amount  of  matter  removed  bas  been  enormous.  No 
attempt  has  been  made  to  represent  the  rents  made,  doubtless, 
in  tho  strata  when  elevated.  The  imagination  of  the.  reader 
can  supply  these. 

It  is  essential  to  state,  however,  that,  in  the  region  of  Jas- 
per and  southvmrd  the  strata  have  boon  fractured  along  the 
northwestern  side  of  tho  fold,  and,  in  eonacquenec,  have  been 
more  or  lese  thrown  out  of  the  positions  they  would  have,  had 
the  flexure  been  regular  as  represented  in  the  diagram. 

351.  The  following  cut,  taken  from  Lyell's  Elementary  Geology,  will  be 
useful  in  illustrating  the  structure  of  Scquatcheo  Valley,  as  well  as  that  of 
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other  valleys  and  ridges  in  East  Tennessee.  The  cut  was  intended  origi- 
nallj  to  estibit  the  structure  of  the  Swiss  Juraa,  but  it  will  answer  as 
well  for  some  of  our  mountains  and  valleys. 


forming  long  at 


light  ridgci 

9.    A,  howe 

ler,  has  been  fraclured 

rough  or  V 

alley  haa  b< 

!en  formed  along  theliae 

1  denuded  edong  iti 


The  structure  of  Sequatobeo  Valley  resembles  that  of  the  trough  A. 
The  former  valley  has,  however,  been  subjected  to  greater  and  deeper  de- 
nudation. In  the  cut,  the  valley  between  B  and  0  has  a  geological  struc- 
ture very  different  from  that  at  A ;  it  is  a  trough  between  two  great  folds. 
Many  of  our  East  Tennessee  valleys  have  a  similar  structure. 

352.  Before  presenting  the  above  illustrations  we  had  traced 
oat  the  Sequatchee  Fold  to  the  Alabama  lino.  It  doi;s  not  stop 
here.  It  extends  on  a  long  way  into  Alabama.  In  fact,  the 
greater  part  of  it  is  in  this  State,  its  southwestern  end  being 
near  the  junction  of  the  two  Warriors  within  forty  miles  of 
Tuscaloosa.  The  whole  length  of  the  fold,  commencing  at  the 
Emery,  in  Tennessee,  and  extending  to  the  junction  mentioned, 
is  about  235  miles.  And  for  this  whole  distance,  in  longitudi- 
nal direction,  it  is  straight,  or  at  most,  curving,  as  we  enter 
Alabama,  a  little  to  the  west. 

353.  The  fold,  including  its  geographical  and  geological 
features,  is  beautifully  symmetrical.  It  terminates  at  both 
ends  in  mountain  ridges,  these  ridges  sinking  away  with  the 
two  extremities  of  the  fold.  The  denuded  part  (Sequatchee 
Valley  being  the  northeastern  end)  is  a  eanoe-ehaped,  beautiful 
trough,  in  which  are  small,  characteristic  ridges  and  valleys. 
This  trough  has  a  rim  of  Coal  Measures  all  around  it.    Its 
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length  is  about  160  miles,  a  little  more  than  60  of  this  being 
in  Tcnnoasoo ;  its  greatest  width  is  from  five  to  six  miles.  It 
has  a  fault  along  the  middle  part  of  its  western  side,  the  die- 
placement  bringing  the  Knox  strata  in  contact  with  the  Lower 
Carboniferous  rocks. 

The  Tennessee  Eiver  bears  symmetrical  relations  to  this 
trough.  This  stream,  soon  after  leaving  Chattanooga,  breaks 
through  the  mountains  into  the  trough,  and  then,  turning  to 
the  soutbwest,  flows  in  it  for  more  than  50  miles.  At  G-unters- 
ville,  Ala.,  the  river  again  changes  its  course,  cnts  through  the 
mountain  barriers,  and  escapes  to  the  northwest.     (§  149.) 

The  town  of  Pikeville  is  near  the  northeastern  end  of  the 
trough,  and  Blount  Springs,  in  Alabama,  near  its  south- 
western.* 

Were  this  the  proper  pla  I  m  ght  (id  much  more  with  reference  to 
this  most  interesting  fold  d  g  I  h  ye,  myself,  traversed  it,  and 
stood  upon  its  terminal  m     nt  t        h   end,  traced  out  its  formations 

and  studied  their  changes,    nd  1  1  t      dd  that,  in  the  Investigation  of 

but  few  special  fields  ha'e  I  h  d  m  pleasure,  or  have  I  met  with  more 
to  point  me  to  the  great  Creator,  whose  work  it  is. 

354.  The  Elk  Fork  Dislocation. — This  is  an  example  of  a 
broken  fold,  resulting  in  a  dislocation  or  fault.  In  going  east- 
ward, across  the  Table-land  near  the  Kentucky  line,  the  first 
noteworthy  disturbance  of  the  strata  met  with,  is  seen  in  the 
Valley  of  the  Elk  Fork,  a  tributary  of  the  Clear  Fork  of  Cum- 
berland Eiver.  This  valley  is  narrow,  and  deeply  set  in  the 
Table-land.  Its  head  is  at  "Elk  Gap,"  in  the  very  midst  of 
high  mountains,  and  at  a  point  about  eleven  miles  a  little  north 
of  west  from  Jacksboro ;  from  this  point  it  extends  northeast- 
ward, into  Kentucky.     (See  §  144.) 

On  the  next  page  is  a  cross  section  that  this  valley  presents 
at  one  point.  The  section  shows  the  relative  positions  of  the 
mountains  bounding  the  valley,  the  formations  outcropping  in 
it,  and  the  gre&t  fault,  on  one  side  of  which,  the  lower  forma- 
tions have  been  forced  up  many  feet  out  of  place. 
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Horizontal  icale  4000 /««(  Co  the  inch. 
Vertical        do    2000  do.    do.    do. 


On  the  right  is  Fine  Mowitain,  ahigh,  straight  ridgo,  (P80,)  running  par- 
allel with  the  course  of  the  valley ;  in  fact,  the  valley  and  the  ridge  owe  their 
exiBtenee  to  the  same  ultimate  cause — the  special  elevation  and  dislocation 
we  are  considering. 

The  place  of  the  I'auit  is  indicated.  The  lowest  formation  appearing  at 
the  surface  on  the  right  hand  side  of  the  fault,  haa  been  raised  between 
2000  and  3000  feet.  Its  counterpart  on  the  left,  is  that  distance  below  the 
surface.  Great  as  this  displacement  is,  there  are  some  in  East  Tennessee 
exceeding  it,  Faults  are  hy  no  means  rare  east  of  the  Table-land,  some 
of  which  are  more  than  a  hundred  miles  iu  length. 

The  Elk  Fork  elevation  is  about  in  a  liae  with  the  Soquatchee 
Fold,  but  forma  no  part  of  itj  the  two  are  separated  byagreat 
area  of  undisturbed  horizontal  rocks. 

355.  The  Valley  of  Cove  Creek,  (§§  145  and  146,)  has  a  geo- 
logical structure  similar  to  that  of  Elk  Pork,  but  the  fault  has 
not  displaced  the  formations  to  so  groat  an  extent.  It  has,  on 
its  northeastern  side,  corresponding  to  Pine  Mountain,  a  sharp 
roof-like  ridge,  which  is  mostly  made  up  of  sandstones,  highly- 
inclined.  This  remarkable  ridge,  as  it  escapes  from  the  narrow 
valley,  curves  around  to  the  northeast  and  skirts  the  mountain 
into  Virginia.  (§181.) 

350.  The  fault  of  the  Elk  Pork  Valley  (extending,  however, 
beyond  the  valley  proper,  into  Kentucky)  and  that  of  Cove 
Creek,  cut  off,  as  I  have  before  stated,  (§  146,)  a  large  block  o 
the  Table-land.  To  the  lateral  movement  of  this  great  mass, 
by  a  vast  power  acting  in  a  w^terly  direction,  is  to  be  attrib- 
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iited  the  partial  elevation  and  the  fracture  of  the  strata  in  the 
Talleys,  as  well  as  the  upturning  of  the  rocks  In  Pine  Moun- 

357.  The  Sequatchee  fold,  and  the  broken  folds  juet  men- 
tioned, are  the  only  great  disturbances  of  the  kind  that  I  have 
observed  within  the  area  of  the  Table-land.  At  a  number  of 
other  points,  as,  for  instance,  near  the  Davis  coal  bank,  in 
Cumberland  County,  disturbances  have  been  observed,  but 
thoy  are  comparatively  local.  These  local  uplifts  and  breaks 
are  exceptional,  but  they  foreshadow  the  greater  ones  further 
oast,  where  folds  and  faults  are  the  rule. 

358.  The  Crested  Slope  of  the  Eastern  side  of  the  Table-land. — 
The  eastern  margin  of  the  Table-land  is  composed,  generally, 
of  the  upturned  edges  of  the  formations.  The  strata  are 
horizontal  back,  but  approaching  the  margin,  they  bend, 
more  or  less,  upward,  and  foi-m  the  sharp  crest  which  bo  dis- 
tinctly defines  the  Table-land  on  the  east.  The  sandstones  of 
the  Coal  Measures  generally  form  the  crest  of  the  margin,  while 
the  Mountain  JJimestone,  the  Silicious  Group  and  the  Niagara- 
formations  to  be  noticed  further  on — outcrop  along  its  slope 
and  base.  In  some  few  cases,  great  blocks  of  the  Goal  Meas- 
ures have  been  detached  and  thrown  over  the  crest,  and  now 
rest  against  the  slope,  or  lie  flat  in  the  valley.  Such  frag- 
mentary masses  yield  coal  at  several  points,  as  at  Eimbro's, 
and  at  points  in  the  "  Tennessee  Valley"  further  south. 

In  the  northern  part  of  the  State,  the  crest  formed  by  the 
upturned  edges  of  the  strata  becomes,  in  great  part,  detached 
from  the  body  of  the  mountain  back,  and  forms  a  sharp 
skirting  ridge,  of  which  I  have  already  spoken.  (§§  182 
and  183.) 

359.  Consideration  of  the  Folding,  etc.,  in  general,  Resumed. — 
Tbo  fact  has  been  referred  to,  that,  passing  from  the  margin  of 
the  Table-land,  eastward,  the  folds  and  faults  becomegreat,  and 
occur  in  rapid  succession.  (§§  344  and  345.)  Having  reviewed 
the  features  of  several  special  examples,  we  go  back  to  the 
consideration  of  the  subject  more  in  general. 

Entering  the  Valley  of  East  Tennessee,  we  get  truly  into  the 
region  of  disturbance.  This  Talley  and  the  Unaka  division, 
constitute  a  part  of  Tennesaeo  in  which  folds  and  dislocations 
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and,  in  consequence,  dipping  Strata,  are  the  rule.  Here  the 
faults  and  't\i&  position  of  the  rocks,  together  with  the  more  or 
less  destructible  nature  of  the  latter,  have  determined  the  phy- 
sical characteriBtics  of  the  surface.  (§§  93  and  94;  also  18 
and  19.)  They  have  given  direction  and  form  to  the  scores  of 
minor  valleys  and  ridges,  which  make  up  the  fluted  area  of  the 
Great  Valley,  as  well  as  to  the  subordinate  ranges  and  deep 
covea  of  the  TJnaka  division. 

360.  The  following  general  section,  (and  in  part  ideal,)  from 
the  Table-land  across  the  valley  to  Unaka  Range  will  illustrate 
the  present  arrangement  of  the  formations  and  the  movements 
to  which  they  have  been  subjected.  (Compare  real  sections 
§§  350,  354,  Hi,  &c.) 


The  vertical  scale  of  this  seetion,  it  must  be  recullacted,  is  much  greater 
thflJi  the  horiiontal.  The  number  of  folds  and  faults  is  less,  too,  than 
■would  be  found  in  an  actual  seetion. 

T,  A,  B,  13  the  Table-land.  At  T  the  formations  represented  by  the 
differently  shaded  bands,  are  horizontal ;  at  A  they  rise  in  a  moderate  fold, 
as  at  Crab  Orchard  Mountain,  (g34S;)  at  B  is  a  more  abrupt  fold,  and 
partly  denuded.    At  this  point  the  valley  commences.    TJ,  principal  TJnaka 

The  valley  lies  between  B  and  IT  it»  present  surface  is  represented  by 
the  line  dividing  the  light  and  heavv  lihadod  portions  The  folding  of 
the  formations  and  their  diolocition  explain  them=elve&  At  D,  E,  and 
H,  L,  are  dislocations.  D  and  E  were  once  united  the  lornitions  being 
continuous;  but  in  the  great  movement  they  were  broken  ani  the  edge  D 
pressed  up  and  over  E.    This  will  'Jcrve  as  an  example  of  a  fault 

The  light-shaded  portions  above  the  line  representing  the  surface  of  the 
valley  are  parts  of  folds,  &e.,  supposed  to  have  been  removed  by  denuda- 

361.  One  feature  illustrated  by  this  section  is,  the  folding  of 
the  rocks,  and  the  great  scale  upon  which  it  has  been  done. 
The  great  flexures  thus  formed  differ  in  magnitude ;  most  of 
those  of  the  Table-land  are  moderate  in  elevation ;  many  of 
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those  of  the  valley  and  of  the  Unakas  are  thrown  up  and  over 
to  the  northwest  in  enormous  plaits. 

In  addition  to  the  greater  folds,  multitudes  of  subordinate  ones  occur  in 
the  slrata.  Thus  the  formations  are  often,  ertensively  corrugated  as  they 
rise  in  the  great  flexures. 

362.  Another  feature  illustrated  la  the  dislocation  of  the  for- 
mations. Two  dislocations,  or  faults,  are  introduced.  The  dis- 
placomonts  in  many  faults  are  very  great,  in  some  cases  amount- 
ing to  five  or  six  thousand  feet,  or  even  more.  Thus  the  two 
edges  of  a  broken  stratum  may  be  separated  more  than  a  mile 
in  vertical,  or  nearly  vertical,  distance.  Otic  edge  may  form 
the  crest  of  a  mountaitt,  while  the  other  is  a  mile  below,  buried 
beneath  a  valley. 

The  physical  and  geological  characteristics  of  East  Tennes- 
see are  now  easily  accounted  for. 

Ist.  A  striking  one  is  the  parallelism  of  valleys  and  ridges. 
(§  93.)  The  direction  of  these  conforms  to  that  of  the  folds  and 
dislocation.?.  The  strata,  thrown  up  edgewise,  and  cropping 
out  in  bands  of  unequal  hardness,  have  given  direction  to  de- 
nudation. Along  the  lines  of  rocks  easily  removed  by  water, 
such  as  blue  limestones  and  soft  shales,  the  va'leys  have  been 
washed  outj  but  along  those  of  sandstones,  hard  slates  and 
flinty  limestones,  ridges  have  been  left.  All  the  mountain  ridges 
within  the  valley  are,  at  least,  capped  off  with  hard  sandstones, 
which  have  protected  the  softer  rocks  below.  To  these  protect- 
ing sandstones  the  ridges  owe  their  existence.  A  number  of 
them,  including  Clinch  and  Powell's  Mountains,  have  a  great 
sheet  of  sandstone,  forming  one  slope  from  top  to  bottom,  and 
protecting  the  softer  rocks  seen  on  the  other  slope.  (See  also 
§§  103,  104,  and  on.)  The  sharp -crested,  and  "comby"  ridges, 
(§  105,)  have  a  thin  sheet  of  hard  material,  sandstone  or  slates; 
this,  when  broken  down  at  intervals,  give  rise  to  the  notched 
or  comby  structure.  The  red  and  slaty  knobs  (§§  106, 110, 112, 
and  113)  are  accounted  for  much  in  the  same  way.  Some  of 
the  layers  are  hard,  and  have  resisted  denudation  more  or  less, 
bat  being  thin,  have  not  been  able  to  form  continuous  ridges. 

2d.  The  occasional  vertical  position,  and  the  more  general 
dipping  of  the  rocks  to  the  southeast,  is  accounted  for.  By  the 
crowding  of  the  folds  over  to  the  north-west,  and  the  subae- 
Sig  10.     Vol.  1. 
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quent  denudation  of  their  anrnmita,  the  strata  have  necessarily 
been  left  dipping,  as  we  now  find  them.*  It  is,  too,  a  neces- 
sary result  of  the  overlapping  of  the  formations  along  the  lines 
of  fracture  and  dislocation,  urged  as  they  have  been  from  the 
southeast. 

3d.  The  frequent  recurrence  of  the  same  formation,  or  rather 
of  the  same  series  of  formations,  seen  in  crossing  East  Tennes- 
see, is  accounted  for.  This,  also,  is  a  necessary  result  of  the 
peculiar  structure  developed.  In  traversing  the  edges  of  the 
formations,  from  the  southeast  to  the  northwest,  a  very  great 
variety  of  such  aeries  is  observed. 

In  the  first  place,  crossing  the  denuded  summit  oPs,  fold,  we 
pass  successively  from  newer  to  older  formations,  until  we  reach 
the  turning  line,  or  axis ;  then  the  order  is  reversed.  Repre- 
senting the  formations  by  numbers,  and  the  axes  of  folds  by  a 
dot,  the  series  thus  passed  over  will  be  indicated  by  combina- 
tions lilie  the  following:  8,  7,  6,  5,  4,  3,  2,-  2,  3,  4,  5,  6,  7,  8;  6, 
6,  4,  3,  2,-  2,  3,  4,  5,  6,  7;  7,  6,  5,-  5,  6,  7,  8,  etc. 

In  crossing  a  trough,  or  concave  flexure  between  two  folds, 
the  order  is  likewise  reversed,  but  the  upper  or  newer  forma- 
tions are  nearest  the  axis,  as  follows:  1,  2,  3,  4,'  4,  3,  2;  4,  5,  6,- 
6,  5,  4,  3,  etc.,  etc. 

If  we  traverse  a  dislocation,  a  part  or  the  whole  of  the  series 
is  repeated  in  the  same  order.  Eepresentiug  the  line  of  dis- 
placement by  a  hyphen,  such  series  may  be  thus  indicated:  7, 
6,  5,  4,  -  7;  6,  5,  4 ;  9,  8,  7,  6,  5,  4,  -  6,  5,  4 ;  4,  3,  -  6,  7,  5,  4,  4,  etc., 
etc.  Combinations  of  these  different  classes,  in  great  variety, 
are  presented  in  nature, 

363.  I<'olds,  or  Uplifts,  and  Faults  in  Middle  Tennessee. — It 
has  been  stated  that  the  formations  are  approximately  horizon- 
tal in  Middle  Tennessee.  (§  335.)  The  word  approximately 
was  properly  used,  since,  in  tracing  out  the  formations,  they 
are  often  seen  to  sink  and  rise  in  gentle  local  undulations,  and 
moreover,  are  found  to  have  a  general,  though  small,  inclina- 
tion or  dip  in  some  direction  or  other.  Yet,  notwithstanding 
this,  when  we  compare  their  position  with  that  of  their  coun- 
terparts in  East  Tennessee  we  can  almost  say  they  are  hori- 
zontal. 

it  by  the  surface,  the  rocka  on  each  side  maj  dip  in 
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But  there  are  exceptions  to  this  general  approximate  hori- 
zontal position  in  the  formations  of  the  Middle  Division.  I 
have  met  with  localities  here  in  which  are  presented,  though 
on 'a  small  scale  comparatively,  the  folding  and  faulting  and 
high  inclination  of  strata  so  characteristic  of  East  Tennessee. 

364.  The  most  interesting  of  these  localities  is  in  the  region 
of  Cumberland  City,  a  small  town  on  the  Cumberland  Eiver, 
in  Stewart  County.  This  town  is  on  the  side  of  an  elliptical 
area,  or  basin,  containing  six  or  seven  square  miles,  and  sur- 
rounded by  hills.  The  river  cuts  through  the  northern  end  of 
the  basin.  "Wells  Creek  enters  it  on  the  south,  and  flows 
through  it  to  the  river.  Prom  this  circumstance  I  have  named 
it  the  Wells  Creek  Basin.  Within  this  area  the  strata  are  high- 
ly inclined.  We  have  here  indeed,  a  very  considerable  upheav- 
al of  the  formations.  The  strata  were  lifted  in  a  high  dome, 
the  top  of  which  has  been  worn  and  washed  away.  The  eleva- 
tion was  so  great  as  to  bring  to  the  light,  through  the  subse- 
quent denudation,  certain  low  strata  (upper  part  of  Form.  2,  c) 
no  where  else  to  be  seen  in  Middle  Tennessee.*  These  strata 
occupy  the  central  part,  and  a  large  part,  of  the  Basin.  Tbey 
dip  at  high  angles  and,  at  some  points,  are  even  vertical,  form- 
ing low  "hog-back"  ridges.  Outcropping  around  the  strata 
of  Form.  3,  c,  are  those  of  the  higher  formations,  each  group 
appearing  successively  in  order,  the  rocks  dipping  away  from 
the  centre  of  the  Basin.  The  hard  rocks  of  the  siliceous  (8,  a) 
form  the  encircling  hills,  and,  with  the  Mountain  Limestone 
above,  (8,  b,)  constitute  the  formation  of  the  whole  country  out- 
aide, 

3S5.  The  disturbance,  however,  has  not  lieeE  confined  to  (ho  area  of  the 
Basin;  it  has  extended  to  the  strata  beyond  its  limits.  This  is  seen  in  the 
bluffs  on  the  river,  both  above  and  below  Cumberland  City.  In  these,  the 
strata  show  small  and  great  folds,  fractures,  dislocations,  and  inclinations 
at  all  angles,  all,  however,  so  far  as  seen,  being  confined  to  the  rocks  of 
the  Lower  Carboniferous.  Coming  up  the  river,  the  Erst  bluff  in  which 
these  disturbances  are  seen  to  have  occurred  is  the  one  several  miles  be- 

''When  I  flrst  saw  these  rocks  t  Tecognized  them  at  onDeMtSast  Tetmesaes  acqaamt- 
armes,  but  was  greatly  surprised  to  meet  with  them  here,  h  point  where,  of  aU  other 
points  io  Middle  TennesSBe,  I  least  Bipfotert  tofind  them,  as  tnall  this  tountrj  one  of 
the  higher  formations,  the  lomer  Corbomferotiii.  ia  brought  down  to  the  level  of  the 
Cnmberland  River.  By  (he  uplift  the  top  of  Form.  2,  c,  has  been  thrust  up  through  the 
Loner  Carboniferous,  as  well  an  through  all  the  intervening  beds,  the  elevation  of  the 
lowest  Btrola  being  not  less  than  25O0  feet. 
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low  Cumberland  City,  kaown  to  river-men  as  the  Checkered-house  bluff.    In 
the  upper  part  of  this,  the  strata  are  boldly  bent  and  faulted. 

366.  Another  area  of  distarbance  is  in  the  npper  part  of  the 
valley  of  Flynn'e  Creek,  in  Jackeon  County.  This  ai'ea  is  lim- 
ited in  extent,  and  has  comparatively  little  importance,  yet 
the  formationa  are  greatly  distnrbed.  The  rocks  are  seen  to 
dip  at  high  angles,  and  are  occasionally  almost  vertical.  The 
valley  is  narrow,  and  the  hills  on  each  side  high.  In  their 
normal  position  the  siliceous  (8,  a)  is  at  the  top  of  the  series  of 
formations,  and  the  Slack  Shale  (7)  next  below.  In  several 
places  both  are  hronght  down,  by  great  folds  and  faults,  to  the 
bottom  of  the  valley,  and,  at  one  point,  may  be  seen  abutting 
against  the  Nashville  Formation.  One  fault  shows  a  displace- 
ment of  a  thousand  feet.  Tho  lines  of  disturbance  run  nearly 
north  and  south. 

367.  But,  by  far  the  most  important  elevation  of  the  strata 
in  Middle  Tennessee  waa  tho  wide  dome,  the  decapitation  and 
denudation  of  which  have  given  us  the  Central  Basin,  (pp.  81 
and  97.)  This  can  hardly  be  considered  a  local  disturbance ; 
it  covers  too  great  an  area.  The  strata  were  not  folded  ab- 
ruptly, nor  broken  and  displaced ;  they  were  elevated  not  more 
than  six  or  seven  hundred  feet  in  a  dome,  whose  cross-section 
is  about  a  hundred  miles  in  length.  The  highest  part  of  this 
was  over  a  point  not  far  from  Murfreeaboro',  in  Rutherford 
County.  From  above  this  point,  as  atated  before,  (|  336,)  not 
less  than  1300  feet  of  rock  have  been  removed.  Here  the  low- 
est strata  of  the  Central  Basin  are  to  be  aeen,  and,  with  the 
exception  of  Formation  2,  exposed  in  the  "Wella  Creek  Basin, 
(§  364,)  the  loweat  in  Tennessee  west  of  the  Cumberland  Ta- 
ble-land. Prom  this  central  point  the  strata  dip  at  a  low  angle 
in  every  direction,  but  lesa  in  the  northeasterly  and  southwest- 
erly than  in  other  directions.  In  passing  from  the  central  area 
of  the  Basin,  in  any  course  to  its  rim,  ws  cross  in  succession, 
the  formations  aeen  in  thia  part  of  the  State.  (§  208.)  These 
outcrop  approximately  in  concentric  bands.  The  formation  of 
the  rim  is  the  same  as  that  of  the  hills  which  encircle  the  com- 
paratively small  Wells  Creek  Basin. 

368.  This  dome  like  elevation  of  Middle  Tennessee  is  some- 
timea  associated  with  a  similar  elevation  of  the  strata  further 
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north,  within  an  area  divided  among  the  States  of  Kentucky, 
Ohio  and  Indiana.  The  City  of  Cincinnati  is  about  the  centre 
of  this  area.  The  elevation  in  Tennessee,  and  that  in  the  Cin- 
cinnati aroa,  doubtless  occurred  at  the  same  time,  and  are  per- 
haps parts  of  a  single  line,  or  axis,  of  elevation  extending  from 
Tennessee  to  Ohio.  The  elevation,  however,  was  greater  in 
the  Cincinnati  and  Tennessee  parts  than  in  the  intermediate 
portion.  This  line  of  elevation  is  sometimes  called  the  Cinein- 
nati  axis.    (p.  8,  note.) 
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369.  The  Formations  Numbered  and  Concisely  Tabulated. — 
The  rocks  of  Tennessee  are,  in  this  Report,  grouped  into 
Thirteen  Principal  Formations.  (§  318.)  Most  of  these  are 
natural,  and  may  be  considered  aa  established ;  others  are 
provisional,  and  may  be  changed.  A  number  of  them  include 
minor  groups  of  more  or  less  importance,  and  to  these,  also,  as 
as  matter  of  convenience,  the  name  Formation  will  sometimes 
be  applied.  The  main  groups,  commencing  with  the  lowest  in 
the  series,  are  numbered  consecutively,  from  1  to  13 ;  and  their 
subdivisions  are  designated  by  adding  letters  to  these  num- 
bers. 

On  this  and  the  next  page,  is  a  table  giving  the  names  of  the 
formations,  and  the  order  in  which  they  occur.  It  is  to  be 
read  from  the  bottom,  upward,  1  being  the  lowest  formation 
and  13  the  topmost. 

Abridged  Table  op  Tennessee  Formations. 
13.    Alllivinm,        ...         (Most  recent  and  lopinaat.) 
12.    Blaff  Ctroup,       ....  Post  Tektiaky. 
12,  b.  BLUFF   LOAM,       -  .  "  " 

12,  a.  BLUFF   GRAVEL,       .  .      "  " 

11.    Tertiary  O-ronp,     -         -         -         '     TsKTrABr. 

11,  c.  BLUFF  LIGNITE,  (provimnal,)     "  "        ? 

11,  b.  ORANGE  SAND,  (or  La  Grange  1    „  „ 

Group,)  -  -  / 

11,  a.  PORTEE'S  CREEK  GROUP,  \  „  „       , 

ijpTomional,)  -  -       j" 
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10.    Cretaceous,         -  .  .  .        Cretaceous. 

10,  c.  EIPLET  GROUP,  (promsional,)      - 
10,  b.  GREEN  SAND,  {Shell  bed,)      - 
10,  a.  COFFEE  SAND,      .  -  -  " 

d.    Ooal  ZKEeasores,  -  -  -  Carboniferous. 

8.    Lower  Oarboniferoas,  -  -  " 

8,  b.  MOUNTAIN  LIMESTONE,    -  " 

8,  a,  SILICEOUS,  - 
1-    Black  Shale,       -  -  .  Devonian. 

6.    Lower  Helderberg",  -  -     Upper  SiLrmAN. 

5.    mag-ara,  -         -         -         -  .... 

5,  rf.  MENISCUS   LIMESTONE,         l,,  „ 
{SneedviUe  lAiaeUone,)         -       ( 

6,  c.  DTE8T0NE  GROUP,    -  -    '■  " 

5,  5.  WHITE   OAK  MT.  SAND-  1  „  „ 
STONES,    -            -            -  / 

6,  a.  CLINCH  MT.  SANDSTONE,  1  ,,  ,, 
(.Medina,)              -             -  | 

4.    ZTashville,  or  ZTash,  -  -    Lower  Silubian. 

3.    TrentoD,  or  Lebaooo,  -  -  u  u 

2.    Potsdam,        .  -  .  .        "  " 

2,  e.  KNOS,  or  KNOXVILLB, 

2,  c'",  Kkos:  Dolomitb,  -  "  " 

2,  c".   Kuor  Shale,  -  -  "  " 

2,  c'.     Knox  Sandstone,  -  "  " 

2,  i.  CHILHOWEE  SANDSTONE,        \„  „ 
{Foitdam  proper,)    -            -       j 

2,0.  OCOEE  GROUP,  (Eoioic,)  ■  "  " 

}"       " 

370.  Comparative  Topographical  and  Structural  Importance  of 
the  Formations. — It  must  not  be  inferred  that  groups  of  the 
same  rank  in  the  table,  are  of  equal  importaEce  in  their  rela- 
tions to  the  topography  and  rocky  stmctare  of  the  State. 
This  is  far  from,  being  the  case.  Several  of  them  have  very 
little  importance  of  this  kind.  The  Black  Shale,  for  instance, 
though  a  wide -spreading  formation,  and,  in  other  respects,  one 
full  of  interest,  contributes  little  to  the  topography,  or  to  the 
rocky  mass  of  the  State.  Again,  any  one,  even  of  the  sub- 
groups 2,  a,  2,  b  and  2,  e,  has  more  topographical  importance  than 
have  the  groups  6,(f,  (excluding  Sa,)  6  and  7  together.     The  in- 
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terest  attached  to  the  formations  in  making  up  the  surface  of 
the  State,  or  as  elements  in  its  structure,  is,  in  a  measure,  pro- 
portionate to  tlieir  respective  thicknesses.  There  are,  how- 
ever, other  characters  to  he  considered,  as,  for  instance,  hard- 
ness and  durability. 

371.  In  thickness,  as  will  be  seen  further  on,  the  leading 
formations  differ  much.  While  the  Potsdam  (2)  is  many 
thousand  feet  thick,  most  of  the  others  are  not  as  many  hun- 
dred, and  some  of  them  do  not  reach  one  hundred.  It  is  to  be 
remarked,  however,  that  several  of  those,  which,  in  Tennessee, 
are  thin,  increase  in  thickness  when  traced  into  other  States. 

372.  The  Thinning  out  of  Formations  in  Tennessee.^Tho 
formations  occurring  in  the  States  of  Sew  York  and  Pennsyl- 
vania, present  quite  a  complete  series,  which  is  often  referred 
to  as  a  standard,  by  American  geologists.  Several  of  the 
numbers  of  this  scries,  though  very  thick  in  the  States  men- 
tioned, grow  thinner  when  traced  southward,  and  finally,  thin 
ont,  and  disappear  before  reaching  Tennessee.  Others,  ex- 
tending further  south  or  southwest,  have  their  feather  edges  in 
Tennessee;  as,  for  instance,  the  Lower  Selderberg,  and,  to  a 
certain  extent,  the  Black  Shale,  as  well  as  the  sub-group  of 
the  Niagara — the  Clinch  Mountain  Sandstone.  The  Tennessee 
series  is,  therefore,  less  complete  than  the  northern.  Not  only 
are  some  of  the  formations  wholly  absent,  but  others  are  re- 
duced to  very  thin  beds. 

373.  But  farther:  certain  Alabama  and  Mississippi  forma- 
tions run  out  in  Tennessee,  as  well  as  some  of  the  northern  ones. 
This  is  true  of  the  sub-groups  of  the  Cretaceous,  which,  in  the 
States  mentioned,  are  very  heavy,  but  in  Tennessee,  thin  out 
and  disappear. 

This  absence  and  thinning  out  of  formations,  is  one  of  the 
geological  peculiarities  of  Tennessee, 

374.  The  Complete  Series  of  Formations  as  established  by  Ge- 
ologists.— In  order  to  be  able  to  compare  the  Tennessee  series 
with  the  general  one  made  out  by  geologists,  I  give  the  latter 
as  found  in  Dr.  Dana's  most  excellent  Text-Book,  and  what  the 
author  says  in  explanation. 

But  first,  the  reader  must  bear  in  mind  that  the  strata  were 
formed  in  succession,  and  that  each  stratum,  more  or  less  loaded 
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with  organic  remains,  is  part  of  a  record  of  the  changes,  both  phy- 
sical and  organic,  that  were  going  on  during  a  certain  portion 
of  past  time.  (g§  327  to  329,  inclusive.)  The  strata  are  thus 
the  leaves  of  a  great  book,  in  which  may  be  read  the  history 
of  changes  in  the  oceans  and  lands,  in  the  atmosphere  and 
climate,  in  plants  and  animals;  the  history,  in  a  word,  of  the 
earth's  physical  and  organic  progress.  The  formations  may 
be  regarded  as  chapters  in  the  history,  each  containing  the 
record  of  a  period,  or  part  of  a  period.  By  careful  study  of 
the  whole  series  of  formations,  especially  with  reference  to 
organic  remains,  it  is  found  that  the  history  is  divided  into 
several  distinct  pwrfs,  (groups  of  formations,)  each  the  record 
of  a  great  age,  embracing  several  periods.  Corresponding  to 
these  parts,  we  have  as  many  ages.  In  Dana's  own  words,  the 
following  have  been  ascertained  ;  * 

''  (1.)  There  was,  jfrs(,  an  age,  or  division  of  time,  wlieii  ttere  was  no 
life  oa  tie  glote  ]  or,  if  any  esisted,  ttis  was  true  only  itt  the  latter  part 
of  the  Rge,  and  the  life  ■was  probably  of  tho  very  simplest  kind. 

(2.)  There  was  next  an  age,  when  Shells,  Motluiki,  Corals,  Oriaoids  and 
2Viiu&iie«,  abounded  in  the  oceans,  when  the  continents  were  almost  all 
beneath  the  salt  waters,  and  when  there  was,  as  far  as  has  been  aacertalned, 
no  terrestrial  life. 

(3.)  There  was  next  an  age,  when,  besides  Shells,  Corals,  Crinoida,  Trilo- 
bites  and  Worms,  there  were  Fishes  in  the  wftters,  and  when  the  lands, 
though  yet  small,  began  to  be  covered  with  vegetation. 

{4.}  There  was  nest  an  age,  when  the  continents  were  at  many  succes- 
sive times  largely  dry  or  marshy  land,  and  the  land  was  densely  overgrown 
with  ireei,  siruis  and  smaller  plania,  at  the  remains  of  which  plants,  the  great 
coal-beds  were  made.  In  animal  life,  there  were,  besides  the  kinds  already 
mentioned,  various  Amphibiaiia   and  some  other  Reptiles  of  inferior  tribes. 

(6.)  There  was  next  an  age,  when  Reptiles  were  exceedingly  abundant, 
far  outnumbering  and  eieeediog  in  variety,  and  many,  also,  in  size,  and 
oven  in  rank,  those  of  the  present  day, 

(0.)  There  was  next  an  age,  when  the  Reptiles  had  dwindled,  and  Mam- 
■mah  or  Quadrupeds  were  in  great  numbers  over  the  continents;  and  the 
size  of  these  Quadrupeds,  like  that  of  tho  Reptiles  in  the  preceding  age,  was 
far  greater  than  the  size  of  modern  species. 

(7.)  After  this  canie  Mob,  andthe  progress  of  life  here  ended. 

The  above-mentioned  ages  in  the  progress  of  life  aad  the  earth's  history, 
have  received  the  following  names : 

"Teit-book  of  Geology,  pp.  63-60. 
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FlrMk.  Tetmessee  IHiAsiaas. 


1.  Azoic  Time  or  Age. — The  m 


m  from  ths  Greek  a,  not  or  vnihimt. 


2.  Age  of  Molluskh,  or  the  SiLUBiAif  Age. 

3.  AQE0FFianE8,  or  the  Dbvoniah  Age. 
L-PLANTH,  or  the  Cabbonipeeoits  Age. 

T  Keptiles,  or  the  Reptilian  Age. 

F  Mammals,  or  the  Mamualian  Aas. 

fMah. 

The  first  of  these  ages — the  Azoi  —  land    apa  t      th 
for  the  commencement  of  the  syste         f  1  f       Th     n  5 
alike  in  many  respects,  espeoiallj    n  th     a, 
tribes  that  then  lived,  the  shells,  end 


7,  Aok  o 


qu  ty  p  rvading  the 
h  al-pknts,  and 
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reptiles  belonging  to  tribes  that  are  now  wholly  or  nearly  estinet.  The 
era  of  these  ages  has,  therefore,  been  appropriately  called  PaUoioic  time, 
the  word  Palemoic,  coming  from  the  Greek  palaios,  atidenl,  and  zoe,  life. 

The  neit  age  was  ushered  in  after  the  extinction  of  many  of  the  Paleo- 
zoic tribes,  and  its  own  peculiar  life  approximated  more  to  that  of  the 
existing  world.  Yet  it  was  still  made  up  wholly  of  extinct  apeoies,  and 
the  most  promlneot  of  the  tribes  and  genera  disappeared  before,  or  at  is 
close.  This  age  corresponds  to  Medieval  time  in  geological  history,  and  is 
called  Meaosoic  time,  from  the  Greek  meaos,  middle,  and  zae,  life. 

The  next  age  was  decidedly  modern  in  the  aspect  of  its  species,  the 
higher  as  well  as  lower,  although  only  a  few  of  those  of  its  later  epochs 
survive  into  the  age  of  Man.  It  is  called  Cenosoic  time,  from  the  Greek 
kainoi,  recent,  and  zoe,  life,  (the  ai  of  the  Greek  words  always  becoming  e 
in  English,  as,  for  example,  in  ether,  from  the  Greek  aither.) 

The  following  are,  then,  the  grand  divisions  of  geological  time,  adopted : 

I.  Azoic  Time. 

II.  PaleozoicTimb,  including  (1)  The  Age  of  MoUusks,  or  Silurian;  (2) 
The  Age  of  Pishes,  or  Devonian ;  (3)  The  Age  of  Coal-plants,  or  Carbon- 

III.  Mesozoic  Time,  including  the  Reptilian  Age. 
IT.  Cbnozoic  Time,  including  the  Mammalian  Age. 
V,  T  he  Age  op  Mind,  or  the  Human  Era. 

The  foregoing  aection  represents  the  successive  formations  of  the  globe, 
arranged  in  the  order  of  time,  with  the  subdivisions  corresponding  to  the 
Ages  and  Periods. 

The  various  strata  in  tbeformationsof  an  age,  are  very  diversified  in  char- 
acter, limestones  being  overlaid  abruptly  by  sandstones,  conglomerates  or 
shales,  or  either  of  these  last,  bj  limestones ;  and  each  may  be  very  differ- 
ent from  the  following  in  ita  fossils.  These  abrupt  transitions  in  the  strata 
are  proofs  that  there  were  great  changes,  at  times,  in  the  conditions  of  the 
region  where  the  strata  were  formed;  and  the  tra-nsitions  in  the  kinds  of 
fossils  are  evidence  of  great  destruction,  at  intervals,  in  the  life  of  the 
seas.  Such  transitions,  therefore,  naturally  divide  off  the  ages  into  smaller 
portions  of  time,  or  perioife,  as  they  are  called.  By  transitions  similar  in 
kind,  but  not  so  great,  periods  may  often  be  subdivided  into  still  smaller 
parts  or  epochs. 

In  the  preceding  section,  Azoic  is  at  the  bottom,  on  the  left;  above  it, 
there  are  the  names  SiiMi-jare,  Devonian,  and  soon;  and  the  names  of  tho 
Periods,  Potsdam,  Trenton,  etc.,  dividing  off  these  Ages,  on  the  right. 

The  n;imfls  of  the  Periods  in  the  flret  part  of  the  section  (those  of  the 
Paleozoie)  are  derived  from  the  names  of  American  rooks.  The  names  in 
the  other  parts  are  mostly  European,  as  the  series  of  rocks  it  contains 
(those  of  Meaoioia  and  Venoioie  time)  are  more  complete  in  Europe  than  in 
America. 

375.  The  section  given  is  Dana's,  witli  the  exception  of  the 
riglit  hand  column.     In  this  I  have  introduced  the  names  of 
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the  leading  Tennessee  divisions,  or  formations,  as  given  in  the 
table  on  page  150.  These,  bo  far  aa  they  go,  correspond  to 
Dana's  periods.  It  will  be  seen  that  eight  of  tbe  spaces  in  the 
Tennessee  column  are  blank.  These  are  the  geological  hori- 
zons, which,  though  well  developed  elsewhere,  are  not  repre. 
sented  in  Tennessee.    (§§  372-3.) 

376.  It  will  be  seen  that  the  blank  opposite  tbe  Corniferous 
period  is  marked  doubtful.  I  have  seen,  at  a  few  points,  a  thin 
local  limestone  containing  corals,  which  may  prove  to  be  a  mem- 
ber of  this  formation.  The  evidence,  however,  is  by  no  means 
satisfactory,  and,  for  the  present,  the  bed  is  included  in  the 
formation  next  below. 

377.  The  Black  Shale  is  all  that  represents  the  Hamilton  Pe- 
riod. In  New  York,  the  strata  pertaining  to  this  have  a  maxi- 
mum thickness  of  1200  feet.  In  Tennessee,  its  upper  part 
alone  is  represented  by  the  Black  Shale,  with  a  thickness  rarely 
reaching  100  feet.  In  New  York,  this  upper  part  is  called  the 
Genesee  Shale. 

Excepting  the  Hamilton,  and  those  followed  by  a  blank,  all 
the  remaining  periods  are  well  represented  in  Tennessee, 

378.  Unabridged  Table  of  Tennessee  Formations. — Below  is 
presented  an  unabridged  tabular  view  of  the  formations  and 
their  divisions,  as  foond  in  Tennessee.  It  is  an  expansion  of 
the  Table  given  on  page  150.  Important  localities  are  also 
mentioned,  and,  in  some  instances,  topographical  relations. 

The  Table  begins  with  the  lowest  group,  and  ascends  through 
tbe  series. 

TABtTLAR  View  op  Tennessee  Foemations. 

1.    Ketamorpbic. 

ChaTaciers. — Altered  roeks — Azoic  or  BoKoii;  in  part,  mount- 
ain-making. 

Thicktusa  many  thousand  foet. 
Sxamplea. — The  ta,lcose  slates,  ia  part,  of  Beech  Mountain 
and  Slate  Face,  in  Johnson  Coanty.     Gneiasoid  rocks  of 
Stone  Mountain. 

The  Byenitic  gneiss  of  Roan  Mountain. 

The  gneisa  and  mica  slate  of  the  Great  Bald,  in  Wash- 
ington. 

The  talcose  slates  and  homblendic  heda  of  Duoktown. 
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2.     Potsdam.     Lover  Silubiak, 

Embracea  three  great  sub-groups, 
2,a.   Ocoee  conglomerate  and  elates, 
2,6.  CMlkowee  sandstone,  and 
2,c.  Knox  Group. 

2,a.  OCOIE. 

Char. — Semi-metamorphic,  Eozoio;  mountain-making. 

Thiekneis,  10,000  feet  ? 
Ex. — The  conglomerates  and  slates  of  the  Ocoee  Kiver, 

Semi-taleose    slates    and    conglomerates    of    Monroe 
County. 

Conglomerat*  and  slates  of  the  Little  Tennessee  Eiyer. 

Slates  of  the  West  Fork  of  Little   Pigeon,  In  Sevier 
County. 

Conglomerates  and  slates  of  the  Smoky  Mountain,  in 
Sevier  County. 

Conglomerates  and  slates  on  the  French  Broad,  in  the 
eastern  part  of  Cocke  County. 

Kocks  of  the  Big  Butt,  in  Greene  County. 

Conglomerate  of  the  Laurel  dap  of  Iron  iUauntain,  in 
Johnson  County. 

2,i.  CHILHOWEE   SANDSTONE. 

Char. — Sandstones  and  sandy  shales;  mountain-making. 

Thickness,  2000  feet,  (J  482.) 
Ex. — Sandstones  and  sandy  shales  of  Chilhowee  Mountain, 
and  of  all  the  great  outliers  of  the  TJnaka  range,  includ- 
ing Hols  ton  and  Iron  Mountains;  Cherokee  and  Buffalo 
Mountains ;  Faint  Mountain;  English's  Mountain;  Chil- 
howee, Guide,  and  Star's  Mouolains,  etc. 

•Z,e.  KNOX   GKOITP. 

A  triple  Formation,  in  ascending  order,  as  follons ; 
2,5'.    Enox  Sandstone, 
2,0".  Knox  Shale,  and 
2,e"'.  Knox  DoUmiile. 

2,t/.  Khox  Sanbstonb. 

Char. — Hard  sandstones   and  shales,  of  different  colors — 
strata  often  charged  with  sea- weeds. 

Contains,  at  some  points,  interpolated  layers  of  dolo- 

The  sandstones  make  sharp-crested  and  "comby"  ridges. 
(1 105.) 
TMcknesa,  800  to  lOOO  feet.    {§  616.) 
Ex. — The  rocks  of  Comljy  Eidge,  in  Hancock  and  Grainger 
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Counties;  of  "Webb 8  Eidge,  in  Knox,  and  Poor  Valley 
Bidge,  in  Grainger;  of  Beaver,  Bull  Run,  and  Pine 
Bidges,  crossed  in  going  from  Knoxville  to  Clinton;  of 
Pin  J  Kidge,  between  Clinton  and  "Walden'a  Ridge;  of 
Bays  Mountain  forming  the  soutbeast  boundary  of  Knox 
County;  of  the  Ridge  west  of  Rogersville,  etc. 

2,c".  Knos  Shale. 

Char. — Variegated  shales,  containing,  oocaBionally,  layers  of 
blue  oolitic  dolomite  and  limestone — these,  at  points,  fos- 
sil if  eroua.    Valley-making. 

Thieinm,  15O0  to  2000  feat.  (J  624.) 
.Er.— The  rocks  of  Poor  Valley,  in  Enor  County;  of  Hinds' 
Valley,  west  of  Black  Oak  Ridge;  of  Bull  Run  Valley, 
and  of  Wolf  Valley— the  latter  west  of  Chestnut  Ridge; 
of  Walker'a  Valley,  in  which  Cleveland  is  located,  and 
of  Mouse  Creek  and  Candy's  Creek  Valleys ;  of  the  Val- 
leys of  the  two  Cheetna  Creeks ;  of  Carter's,  and  of  Stan- 
ley Valley,  in  Hawkins ;  of  the  Valley  of  Richland  Creek, 
in  Grainger,  etc. 

2,(/".  Knox  Dolomite, 

Char. — A  great  series  of  heavy-bedded  dolomites  and  lime- 
stones, mostly  the  former.  Lowest  strata,  blue  oolitic, 
&nd  often  fossiliferous ;  strata  nest  above,  dark  gray  and 
granular ;  upper  strata,  light  gray.  Tipper  part  contains 
layers  of  chert.  Ridge-making,  (|  104.) 
Tkiclcnett,  40«)  feet,     d  541.) 

Ex. — The  strata  of  Knoxville;  these  belong  to  the  upper 

The  rocks  of  Black  Oak,  Copper,  and  Chestnut  Ridges, 
between  Knoxville  and  Clinch  Eiver. 

The  rocks  of  Missionary  Eidge  east  of  Chattanooga, 
and  of  many  other  ridges  in  East  Tennessee. 

The  rocks,  in  part,  of  Tazewell,  Kingston  and  Chatta- 
nooga; the  rooks  of  Blountville,  Jonesboro'  and  Greene- 
ville ;  of  Dandridge  and  Maryville;  in  part  of  Newport 
and  Athens ;  of  New  Market,  Loudon,  Pikeville,  Benton, 

The  rocks  of  the  central  area  of  the  Wells'  Creek  Basin, 
in  Btewarl  County,  Middle  Tennessee,  etc.,  etc. 


I-   Trenton,  or  Lebanon. 

Char. — Blue  and  dove-colored  limestones,  thick  and  thin- 
bedded.    Highly  fossiliferous. 

In  East  Tennessee,  including  the  Nashville  strata,  gen- 
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erally  valley-making ;  also  (the  upper  shale  part)  making 
knotty  belts. 

In  Middle  Tennessee  (with  the  Nashville  formation) 
the  ma£s  out  of  which  the  Central  Basin  has,  for  the  most 
part,  been  excavated. 

Thickness,  in  East  Tennessee,  including  the  Jfashmlle 
rocks,  2500  (?)  feet. 

Thicknfss,  in  Middle  Tennessee,  not  including  N'ashville, 
500  feet. 
Ex. — In  East  Tennessee,  indudirtg  Nashville  rocks:  The 
Maclurea  blue  limestone  of  Kingsport,  in  Sullivan;  of 
Strawberry  Plains,  of  Lenoirs,  etc.;  the  variegattd  mar- 
bles of  Hawkins,  Knos  and  other  counties;  the  iron-lime- 
stone of  the  red  knobs  in  Knos,  Blount,  Monroe,  Mo- 
Minn  and  Bradley;  the  shales  of  Lick  Creek,  in  Greene; 
and  of  the  knobby  regions  of  Sullivan,  Cocke,  Sevier, 
etc;  the  rooks  of  a  number  of  fine  valley^rangcs  between 
the  HolstoQ  and  the  East  Tennessee  and  Geovgia  Bail- 
road  on  the  southeast,  and  the  Cumberland  Table-land 
on  the  northwest;  the  rocks,  in  part  of  Tazewell,  Jauks- 
boro',  Clinton,  Greensville,  Newport,  Washington, 
Athens;  those  of  Sevierville,  Decatur,  Georgetown,  etc. 

In  Middle  Tennessee,  noi  includinff  tits  Nashville  rocks : 
The  rooks  of  Lebanon,  Murfreesboro',  Shelbyville,  Lewia- 
burg;  Campbellville,  in  Giles;  Duck  Kiver  Bluffs,  at  Co- 
lumbia;  Woodbury,  in  Cannon;   Liberty,  in  Smith,  etc 

XTashville,  or  ITash. 

CAnr. — In  East  Tennessee,  in  part  shales;  in  Middle  Ten- 
nessee, mostly  limestone.  All  fossiliferous,  limestones 
highly  so. 

In  East  Tennessee,  as  above  stated,  with  the  Trenton, 
valley-making;  the  shale,  in  the  southeastern  part  of  the 
valley,  making  knobby  belts. 

In  Middle  Tennessee,  wilh  the  Trenton,  the  rocks,  for 
the  most  part,  of  the  Central  Basin. 

Thickness,  in  East  Tennessee,  see  under  Trenton. 
Thickness,  in  Middle  Tennessee,  500  feet, 
^i.— !Por  examples  in  East  Tennessee,  see  under  Trenton. 
In  Middle  Tennessee,  the  rocks  of  Nashville,  Gallatin, 
Hartsville,  Gainesboro';  the  rocks  of  the  hills  about  Car- 
thage,  (the  lowest  rooks  being  Trenton;)  the  rooks  of 
Fayetteville,  Pulaski,  Mt.  Pleasant,  Frankhn;  the  upper 
rocks  of  Columbia,  etc.;  the  hydraulic  limestone  of  Clif- 
ton, and  of  other  points  in  the  western  valley  of  the  Ten- 
nessee Elver;  the  orthia  and  cyrtodonta  bods  of  the  Cen- 
tral Basin,  etc. 
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nria^ara  Oroup, 

Includes  several  forraationa,  in  ascending  order,  aa  follows  ; 
6,cr.  Clinch  Mounlain  Sandatone, 
5,6.   White  Oak  'Mountain  Sandstones, 
5,e.  Dyeatone  Group,  and 
6,d.   l\feniaciAS  LiTnesione. 

5,a.  CLINCH  MOUNTAIIT   SANDSTONE. 

Char. — A  sandstone,  mostly  white  or  gray,  overlying  red 
shales ;  confliied  to  East  Tennoaaee.  The  sandstone 
movintain-niaking. 

Thickneil.-  Shale,  400;  Sandstone,  800,  {?). 

Ex.—The  sandstonea  and  red  shale  of  Clinch  Mountain,  of 
House  Mountain,  of  the  Devil's  Nose,  in  Hawltina,  of  the 
ridges  of  the  Baye  Mountain  group  north  of  Bull's  Gap, 
including  Chimney  Top  and  Fodder  Stack,  of  Powell's 
Mountain  and  of  Lone  Mountain,  in  Claiborne  and 
■Union. 

6,J.  WHITE  OAK  MOUNTAIN  SANDSTONES. 

Char. — Variegated  sandstones,  with  some  shales;  rooks  oft- 
en, red  or  brown,  fossil iferous,  more  or  less  equivalent  to 
the  last.  Confined  to  East  Tennessee.  These  sandstones 
often  abound  in  crinoidal  buttons. 
Thickness,  COO  feet. 
.Et.— Sandstones  of  the  gaps  in  "White  Oak  Mountain,  and 
generally  of  the  mountain  itself.  (In  Georgia,  in  gap  of 
Taylor's  Ridge,  at  Einggold.  Taylor's  Kidge  and  White 
Oak  Mountain  are  the  same  range.) 

5,c.  DYESTONE   GEOUP. 

Char. — Variegated  shales,  with  thin,  smooth  sandstones  at 
some  points.     An  East  Tennessee  formation. 

Contains  beds  of  foasiliferous  iron  ore,  oalled  locally 
dyeeione. 

Thiekneet,  from  100  to  300  feet, 
Ex. — The  shales  and  dyealone  bands  in  the  small  ridges, 
the  range  of  which  alcirta  the  eastern  baae  of  the  Cum- 
berland Table;  the  variegated  shales  along  the  eastern 
base  of  Powell'B  and  Lone  Mountaina;  the  shales  and 
ore  in  the  ridge  lying  on  the  east,  or  southeast  side,  of 
Big  Valley,  in  Union  and  Anderson  Counties ;  the  shalea 
and  ore  of  Half-moon  Island  end  vicinity;  of  the  small 
ridge  skirting  the  base  of  Lookout  Mountain,  etc. 

5,rf.  MENISCUS  LIMESTONE. 

Char. — In  the  western  valley  of  the 
Sig.  11.     Vo!.  1. 
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Biliferoua  limestone ;  gray,  above  ;  and  variegated,  below. 

In  the  Central  Basin,  gray  liraeatooe. 
The   Sneedville  (last   Tennessee)   limestone   may   be 
placed  here. 

Th  Jaeas  150  feet  n  Fa  t  Tenne  ?ee  and  200  feet  in 
ST  ddle  Tennessee 
Hx. — For  the  greater  part  the  1  n  e  tone  of  the  t,lades  in 
Perry  Decatur  Wajne  and  Hard  n  Count  e a  the  gray 
lin  estone  below  tl  e  Black  Shale  n  &  le  and  parts  of 
]j  ncoln  tho  arble  of  the  B  g  Sandy  n  Hen  j  County; 
the  iimestonea  below  the  Black  fihale,  at  Centreville ;  the 
rocks  of  Savannah,  in  Hardia  County,  etc. 

In  East  T?enne3Bee,  limeatono  on  the  southwest  side  of 
Sneedville;  the  bluish  and  light  gray  limestone  in  the 
Talley  between  Powell's  Mountain  and  Newman's  Ridge. 
A  bed  of  foaalliferous  limestone,  the  age  of  which  is  not 
fully  settled,  lying  along  the  eastern  haae  of  Lone  Mount- 
ain, in  Claiborne  and  Union  Counties,  may  belong  here. 

Loixrer  Helderberg'. 

Char. — Highly  foasiliferous  bluish  limestone,  with    some- 

For  tho  most  part  occurring  in  the  Western  Talley  of 
the  Tennessee  Eiver. 

Thieknesi,  masimum,  100  feet  7 
Ex. — The  limestone  below  the  Black  Shale,  at  Linden,  in 
Perry  County,  and  at  several  other  points  below  this,  on 
Buffalo  Kiver;  the  limestone  seen  in  tho  heads  of  the 
hollows  about  Decaturville;  the  bluff  on  Big  Sandy,  in 
Henry  County,  at  Esq.  John  "Wiliinms's  Mill,  and  other 
bluffs  below,  on  the  same  stream;  in  the  southern  part  of 
the  State,  the  limestone  and  chert  of  the  White  Sulphur 
Springs,  in  Hardin  County;  the  upper  beds  of  limestone 
in  the  valleys  of  Indian  and  other  creeks,  etc.  Portion 
of  the  limestone  in  the  first  hluff  below  Cumberland  City, 
on  the  Cumberland  Kiver. 

Black  Shale, 

Char. — Black  hituminous  shale,  containing,  more  or  leas, 
iron  pyrites,  in  grains  and  nodules.  A  very  persistent 
hed. 

Thickness,  maximum,  about  100  feet. 

Ex. — In  East  Tennessee;  The  black  shale,  one  milo  west  of 
Montvale  Springs;  the  black  shale,  along  the  eastern 
base  of  Clinch  Mountain ;  the  black  ahale,  of  Sneedville ; 
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that  alona;  the  eastern  base  of  Powell'a  Mountain;  that 
iQ  the  ridge  next  east  of  Big  Valley,  in  Union  i  that  east 
of  "White  Oak  Mountain :  the  black  shale  in  the  small 
ridges  skirting  the  eastern  base  of  the  Cumberland  Ta- 
ble-land; that  on  each  side  of  the  Sequatchec  Valley. 

In  Middle  Tennessee;  The  black  shale,  generally  high 
on  the  hills,  within  and  around  the  sides  of  the  Central 
Basin  ;  the  black  shale,  of  Henry,  Stewart,  and  of  the 
other  counties,  including  the  Western  Valley  of  the  Ten- 


Lover  Carboniferous. 

Has  two  diviaioas,  as  follows  : 
8,a.  Siliceous  below,  and 
8,i.  Mountain  Limetlone  aboye. 

8,0.  THE  SILICEOUS,  OR  THE   SILICEOUS   GEOUP. 
Char. — Limestone,  often  siliceous,  the  strata  generally  in- 
terstratifled  with  layers  of  chert.     In  some  regions,  bed* 
of  shale  occur. 

The  division  is  made  to  include  the  lAihostroUon  beih  as 
its  upper  part. 

Ridge-making,  in  East  Tennessee;  plateau-making,  in 
Middle  Tennessee. 

Thiektxin,  from  800  to  550  feet. 
Ex. — ^In  East  Tennessee:  The  sandstone  and  sandy  shales 
of  the  ridge  next  west  of  Montvale  Springs ;  the  crin- 
oidal  chert  layers  on  tha  east  aide  of  White  Oak  Mount- 
ain \  sandstone  and  sandy  shales  of  Pine  Mountain,  and 
of  parts  of  Stone  Mountain,  east  of  Clinch  Mountain,  in 
Hawkins;  siliceous  shale,  on  the  west  slope  of  Newman's 
Kidge;  the  beds  of  erinoidal  chert,  in  nearly  all  of  the 
dyestone  ridges  between  the  Tennessee  and  Clinch  Riv- 
ers, on  the  southeast,  and  the  Cumberland  Tahle-land, 
on  the  northwest;  the  erinoidal  chert  of  the  small  skirt- 
ing ridge  generally  seen  at  the  base  of  the  Table-land; 
the  chert  of  the  skirting  ridges  on  each  side  of  Lookout 
Mountain ;  the  chert  bed  at  the  foot  of  the  mountain,  on 
the  east  side  of  Sequatctee  Valley,  and,  in  some  parts, 
on  the  western  side. 

In  Middle  Tennessee:  The  group  of  rocks  making  the 
great  plateaus  of  the  Highlands,  or  Highland  Eim,  of 
Middle  Tennessee,  (see  page  81,1  and  making,  too,  the 
crests  of  the  slopes  bounding  the  Central  Basin,  and  the 
Western  Valley,  (pp.  97-101 ;)  the  cap  rock  of  Elk  Ridge, 
and  its  ramiScationa  in  the  aouthem  end  of  the  Central 
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Basin,  and  of  the  highest  ridges  and  knoba  in  other  parts 
of  the  Basin. 

On  the  rocks  of  the  upper  part,  are  the  towns  of  Liv- 
ingston, Cookviile,  Sparta,  MeMinnville,  Winchester, 
Lawrenceburg,  Charlotte,  Dover,  CJarksville,  and  Spring- 
field. 

On  the  rocks  of  the  middle  and  lower  parts,  are  Sraith- 
ville  Manchester,  TuUahoma,  Wayneshoro',  Mewburg, 
Linden,  Camden,  and  Lafayette. 

8,6.  MOUNTAIN   LIMESTONE. 

Char. — Mostly  limestone;   includes  one  bed  of  sandstone, 
and  several  beds  of  shale. 

Starting  below  the  sandstone  crests,  forms  very  gene- 
rally, the  slopes  of  the  Cumberland  Table-land. 
Thiclmess,  from  300  to  700  feet. 
£a^.— The   limestono    and  shales  of  Montvale  Springs,  in 
Blount  County,  (its  extreme  southeasfcrn  presentation.) 

The  limestone  belt  next  ett=t,  or  aoufheast,  of  Pine 
Mountain,  in  Hawkins  County. 

The  limestone  of  the  ridge,  commencing  east,  or  north- 
east of  Sneedville;  tbnt  of  Newman's  Eidgc, 

The  limestone  of  the  yalley  range,  east  of  "White  Oak 
Mountain. 

The  limestone  and  shales  of  the  middle  and  upper  por- 
tions of  the  steep  slopes  of  the  Cumberland  Table-land  on 
all  sides. 

The  limestone  and  shales  of  Crab  Orchard  Mountain, 
and  of  Grassy  Cove  and  vicinity, 

Tho  middle  and  upper  limestones  of  the  slopes  of  the 
Short  Mountain,  in  Cannon  County. 

Coal  ZKEeasnres, 

Char. — A  series  of  sandstones,  shales,  and  stvns-coal  inter- 
stratiSed. 

The  sandstone  plateau. making,  and  when  tilted,  ridge, 
or  mountain-making. 

The  series  thecap-formationof  the  Cumberland  Table- 

TUckness,  from  200  to  2500  feet. 
Ex.—Ta6  flat  top  of  the  Cumberland  Table-land. 

The  sandstones  and  shales  forming  the  cap  of  the  two 
Short  Mountains,  in  Cannon  County. 

The  sandstones  and  shales  of  the  outliers  in  Overton  and 
Fentress,  among  them,  Double  Top  Mountain,  of  the  latter 
count; ;  Pilot  Enob,  near  Old  Monroe,  etc 
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The  conglomerates,  sandatones,  and  shales  of  the  top  of 
Lookout  Mountain;  of  Walden's  Ridge,  Raccoon. Moun- 

The  following  towns  are  on  the  Coal  Measures :  James- 
town, in  !Fentre8s;  Huntaville,  in  Scott;  Orosaville,  in 
Cumberland;  Spencer,  in  Van  Buren;  and  Altamont,  in 
Gtundy. 

Cretaceous, 

Has  been  divided  as  below  ; 
10,a.  Coffee  Sand, 
10,6.  Greenland,  or  Shell  bed,  and 
10,e.  Ripley  Oroup. 

10,0.  COFFEE  SAND. 

Char. — A  series  made  up  of  lieds  of  gray  and  dark  sands 
(whan  not  weathered,)  interspersed  more  or  less,  with  clay 
seams.     Contains  occasionally,  a  bed  of  laminated  clay. 

Contains  loaves,  fragments  of  wood,  etc.,  more  or  loss 
converted  into  iigtnte. 

A  Wast  Tennessee  formation. 
TMcknesi,  '200  feet  7 
£te.— The  sands  of  the  bluffs  on  the  Tennessee  River,  at  Cof- 
fee,    Crump's  and  Pittsburg  Landings,  roapectively. 
Host  of  the  stratified  sand-beds  in  Hardin  and  Decatur 


Deoaturville  is  inpartupon  the  outcropping  edge  of  this 
formation. 

10,S.  GREEN  SAND,  or  SHELL  BED. 

Char. — A  clayey  sand,  more  or  less  calcareous,  and  contain- 
ing green  grains  throughout,  and  mica  scales.  Highly 
fossil iferous.     Also  a  West  Tennessee  formation. 

Thickness,  200  to  350. 
Ex. — The  strata  of  the   "  Bald   Hills"  three  miles  north- 
west of  Monterey,  in  McNairy  County, 

Exposures,  two  and  three  miles  east  of  Purdy. 

Cuts  of  the  Memphis  and  Charleston  Railroad,  south  of 
Purdy,  near  the  Tennessee  and  Mississippi  line. 

The  bed  passed  through  in  boring  the  Artesian  wells  of 
MeBaii^y.  {g  269.} 

The  green  sand  bored  through  in  the  valley  of  Beech 
River,  in  Henderson  County. 

In  general,  the  sand  bed,  which,  at  ita  outcrops,  strews 
the  surface  with  the  large_oyster-like  shells,  in  McNalry 
and  Henderson, 
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irless  with  clajBy 

Occasionally  beds  of  darkalaty  clay. 

Contains  a  bed  of  impure  limestone,  and  a  sand  bod 
■witb  groan  grains. 

Not  found  in  the  State  east  of  Tennessee  Kiver. 

Thickness,  400  or  5tW  feet.  1 
Ex. — The  stratified  sands  in  the  TJcinlty  of  Pocahontas,  in 
Hardeman  County. 

The  Turritellft  Limestone,  of  Muddy  Creek,  in  Harde- 
loan,  and  the  bed  of  green  sand  in  the  same  vicinity. 

The  strata  outcropping  around  Purdy,  in  McNairy,  and 
LesiBgton,  in  Henderson;  Camden,  in  Benton,   is  at  its 

The  strata  of  the  upper  part  of  the  Big  Sandy  Valley. 

11.    Tertiary  Group, 

Embraces  the  following  diyisions  r 
11,0.  Porter  a  Creek  Qroup, 
11, S.  Orange  sand,  and 
11, e.  Blitf  Lignite. 

ll,o.  PORTER'S  CREEK  G-ROFP.     {ProtAiional.) 

Char. — Sands  and  Laminated  clays.    West  Tennessee. 

Thicknets,  200  or  3007  feet. 
Ex. — The  laminated  clays  on  Porter's  Creek,  near  Middle- 
ton,  in  Hardeman;  and  on  the  Memphis  and  Charleston 
Eailroad,   for  seven  or  eight   miles   west  of  the  place 
mentioned. 

The  "  Soapstone"  beds  in  the  eastern  part  of  Harde- 
man, between  Bolivar  and  Purdy. 

The  laminated  clay-beds  at  Huntingdon  and  Paris. 

11,6,  ORANGE  SAND,  (or  La  Grange  Group.) 

Char. — Mostly  made  up  of  beds  of  sand,  the  strata  often 
orange  and  yellow,  sometimes  red,  white,  etc.     Presents 
occasionally,  beds  of  clay,  white  and  variegated.    Middle 
area  of  West  Tennessee. 
Thickness,  600  feet.? 
Ex. — The  sands  and  clays  of  the  ravines  about  La  Grange. 
Strata  of  numerous  cuts  on  the  Memphis  and  Charles- 
ton Railroad,  and  on  other  railroads. 

Strata  of  Somerville,  Bolivar,  Jackson,  Brownsville, 
Trenton  and  Dresden ;  Huntingdon  and  Paris  are  about 
on  the  eastern  limit  of  this  group. 
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U,c.   BLUFF  LIGNITE.     (PromaionaL) 

Char. — Laminated  sands  and  clays,  witt  well  marked  beds 
of  Lignite. 

Pertains  to  tho  middle   and  lower  parts  of  (he  Missis- 
sippi BlufF,  (3  279,)  through  the  State. 
Thickness,  150?  feet. 
Ej!. — Strata  below   the  gravel  at  "  Old  Eiver,"  Bandolph 
and  Fulton — well  eiposed  at  numerous  points  in  the  Mis- 
sissippi Bluff. 

Laminated  beds  and  Lignite  below  the  tjravel  at  Ea 
leigh,  in  Shelby  County,  and  on  Coal  Creek,  in  Lauder- 
dale. 

Post  Tertiary. 

Presents  two  formations,  as  follows  ; 
12,0.  Bluff  Gravel,  and 
Vl,b.  Bluff  Loam. 

12,0.  BLUFF  GRATEL. 

Char.— A  persistent  bed  of  sand  and  gravel,  appearing 
along  the  face  of  the  Mississippi  Bluff,  from  Kentucky 
to  Misaiseippi, 

Thisknesa,  from  10  to  60  foet. 
Eie. — The  gravel  bed  of  the  bluffs  at  Randolph  and  Fulton. 
The  gravel  in  the  lower  part  of  the  Bluff  at  JMmphis. 
The  gravel  in  ihe  section  at  Raleigh. 
The  gravel  bed  in  the  Bluff  along  the  east  side  of  Reel, 
foot  Lake,  in  Obion. 

12,i.  BLUFF  LOAM. 

Char. — A  remarkable  bed  of  light,  ashen,  buff-colored 
earth — a  fine  silioious  loam,  more  or  less  calcareous.  Caps 
the  Mississippi  Bluff  at  all  points. 
Thickness,  from  30  to  100  feet. 
£!e,— The  city  of  Memphis  is  built  upon  it;  seen  in  the  cuts 
made  about  the  city,  as  well  as  in  the  upper  part  of  the 
Bluff: 

Tne  following  towns  are  located  upon  it :  CoTington, 
Eipley,  Dyarsburg  and  Troy,  and  in  addition  to  the 
county  towns,  Raleigh  and  Portersville. 

Alluvium. 

In  this  are  grouped,  (provisionalli/,) 

13,a.  The  Oravel  of  the  Western  Iron-ore  Jlegion,  or  simpler, 
the  Ore-region  Gravel. 
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18,S.  The  Gravel  bordering  the  rivers  qf  East  Tennessee,  or 

iht  Eastern  Gravel. 
1S,C,   The  alluvial  beds  0/  the  river   botlami,  and  especially  of 

(he  Missis^ppL 

13,a.  THE  OEE-REGION  GEATEL. 

Char. — ^Weat  of  Naahville,  on  the  highlands  crossed  in  going 
to  the  Tennessee  River,  ace  often  seen  lieda  of  gravel. 
These  occupy  high  and  low  points,  especially  the  former. 
This  gravel  is  se'en  on  both  sides  of  the  Tennessee  Kivec, 
iind  often  many  miles  from  it ;  it  occurs,  too,  on  the  roll- 
ing lands  outside  of  the  bottoms,  in  the  valley  itself. 

13,i.  THE  EASTERN  GEAVEL. 

Char.,  etc. — Bordering  the  rivers  of  East  Tennessee,  and  run- 
ning back  several  miles  from  them,  are  almost  univer- 
sally beds  of  gravel.  This  gravel  is  often  coarse,  and 
consists  of  rounded  pebblea~-the  water-worn  fragments 
of  the  roclts  of  the  mountains  through  which  the  rivers 

13,0.  THE  ALLUVIAL  BEDS  OF  THE  RIVERS. 

All  the  rivets  have  bottoms  made  up  of  beds  of  sand, 
or  clay,  or  both.  The  rivers  have  formed,  and  are  form- 
ing, these  beds. 

The  bottom  of  the  Mississippi  is  a  great  area,  consti- 
tuting a  division  of  the  State.     (?  296.) 

Beds  of  gravel,  too,  belong  to  this  alluvial  group.  The 
sand-bars  of  the  rivers  show  much  gravel,  fine  and  coarse. 

On  tho  noxt  page  is  a  table  exhibiting  at  one  view,  the  prob- 
able equivalents  of  tbe  older,  or  paleozoic  rocks,  as  named 
and  described  in  different  countries  and  States.  It  will  be 
useful  for  reference.  This  table  has  been  taken  from  the  Report 
on  the  Geology  of  Canada,  for  1863.  Tho  Tennessee  column 
has  boon  changed  so  as  to  agree  with  the  classification  adopted 
in  tho  work. 
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CHAPTER  Yl. 
THE  METAMOEPHIC   GROUP;    FORMATION   I. 


EB  QKOUPB— USEFUL 


379.  In  the  last  chapter,  general  tables  of  the  formations  -were  given. 
I  now  propose  to  describe  each  group,  in  as  much  detail  as  may  be  desira- 
ble. The  lowest,  or  oldest,  in  the  series,  will  be  considered  ftrat,  and  is  the 
subject  of  this  chapter;  the  others,  will  be  taken  up  sucoessivelj',  in  as- 
cending order,  and  will  be  treated  of  in  succeeding  chapters. 

In  describing  a  formation,  reference  will,  in  general,  be  made  to  its  geo- 
graphical poittion,  extent  and  range;  its  topography;  its  lithoUigical  character; 
its/ossils,  its  useful  ores,  tnineraU  and  roclcs;  ils  agrictdtuTot  features,  and  to 
such  other  characters  and  relations  belonging  to  it,  as  circumstances  may 
make  desirable. 

380.  Orystalline  Rocks  in  the  Eastern  Part  of  the  State;  the 
Metamorphic  Condition. — Id  the  extreme  eastern  part  of  the 
State,  and  forming  some  of  the  highest  mountains  of  tiie  Una- 
ka  Chain,  (§41,)  are  certain  rocks,  composed  for  the  most  part, 
of  the  same  mineral  constituents  that  make  up  granite.  These 
rocks  are  crystalline  in  structure,  occur  in  stratified  beds,  and 
belong  mostly  to  the  varieties  called  by  geologists,  gneiss,  (a 
term  equivalent  in  meaning,  to  stratified  granite,')  ialcose  slate, 
and  mica  slate.  They  are  altered,  or,  in  technical  language, 
metamorphio  rocks.  They  were  once  common  sandstones,  con- 
glomerates, shales,  &c.,  but  have  lost  their  original  character, 
and  have  become  crystalline,  through  the  agency  of  subterra- 
nean heat,  or,  in  other  words,  through  the  steaming  or  baking, 
to  which  they  have  been  snhjected, 

3S1.  A  portion  of  the  strata  under  consideration,  can  be  traced  out,  to 
unaltered  beds.     The  original  strata,  from  which  thay  have  been  derived. 
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ara,  thereby,  knowD.  As  these  will  be  described  hereafter,  it  might  ba 
thought,  that  their  metamorphosed,  or  altered  parts,  ought  to  be  noticed 
then.  It  must,  however,  be  recollected,  that  all  of  our  metamorphio  rocks, 
cannot  be,  as  yet,  referred  back,  satisfactorily,  to  known,  unaltered  beds ; 
and  that,  in  addition,  those  which  can  be,  are  so  thoroughly  changed  as  to 
be  essentially  different  from  their  originals.  At  the  same  time,  thay  are 
ruuoh  the  same  in  kind  and  form,  when  taken  together,  a  natural  group, 
which,  for  practical  purposes,  it  would  be  inconvenient  to  break  up.  It  has 
been  thought  best,  therefore,  to  include  all  these  rocka — those  which  have 
been  thoroughly  altered,  and  are  truly  metamorphio — in  one  group. 

It  may,  however,  be  desirable,  when  speaking  hereafter,  of  the  unal- 
tered beds,  to  notice  whenever  there  may  be  occasion,  how  far  they  have 
contributed  to  this  group. 

382.  Geographical  Position;  Extent  and  Bangs.— The  meta- 
phoric  rocka,  are  wholly  confined  to  Bast  Tennessee.  With,  the 
exception  of  two  very  limited  strips,  to  be  mentioned  hereafter, 
they  occur  in  detached  areas  or  sections,  immediately  along  the 
North  Carolina  line.  (See  Map.)  These  sections,  however, 
are  only  detached  within  the  limits  of  Tennessee;  they  are 
parts  of  a  continuous  and  extensive  belt  of  rocks  which  runs 
from  Virginia  to  Georgia,  having  its  western  limit,  alternately, 
in  North  Carolina  and  in  Tennessee. 

To  the  west  of  this  belt,  and  in  contact  with  it,  are  great 
beds  of  conglomerate  and  slates,  and  occasionally,  of  sand- 
stone and  limestone. 

383.  The  line  separating  the  rocks  just  mentioned,  from  those 
under  consideration,  or,  in  other  words,  the  western  limit  of 
the  Metamorphio  G-roup,  is,  sometimes  well  defined,  often, 
however,  but  poorly,  the  rocks  gradually  losing  their  crystal- 
lino  characters,  and  running  insensibly  into  the  adjacent  con- 
glomerates and  slates.  In  genera!  direction,  the  line  of  sepa- 
ration conforms  to  the  Appalachian,  northeastern,  and  soutb- 
westom  trend,  (§  18,) — the  direction  in  which  the  mountain 
ridges  of  this  portion   of  the  State,  for  the   most  part,  run. 

Such  too,  is  the  general  course  of  the  boundary  line  which 
separates  us  from  North  Carolina.  This  was  fixed,  in  the  main, 
along  the  range  of  the  highest  mountains,  west  of  the  Blue 
Eidge.  This  range  is  the  principal  axis  of  the  TJnaka  Chain, 
(§  41,)  which,  therefore,  not  only  divides  the  States,  but,  is, 
approximatively,  as  was  pointed  out  by  Troost,  the  western 
limit  of  tmiy  metamorphio  rocks. 
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384.  The  limitei  and  isolated  patchos  of  gneiss,  raioa  sUta,  and  allied 
rocks,  that  we  have  inTeunessee.  may  almost  be  said  to  be  ours,  accidents 
ally,  being  mere  sections  eat  off  from  the  main  North  Carolioa  belt,  by  the 
maanderings  of  the  State  line,  and  belonging,  phyticalt!/,  to  our  sister  State. 
Mevarthaless,  we  welcome  them,  adding,  as  they  do,  an  interesting  mem- 
ber to  our  geological  series,  and  bearing  with  them,  ores  for  our  miners, 
and  majestic  grass-covered  mountains  for  our  herdsmen. 

385.  It  remains  to  trace  out  more  in  detail  our  metamorpliic 
areas.  Oommeneing  in  Johnson  County,  at  the  extreme  north- 
eastern corner  of  the  State,  the  conspieuoua  "White  Top  Moun- 
tain, being  our  starting  point,  with  ita  neighbors,  the  Beech 
Mountain,  Slate  Face,  &c.,  (§  48,)  in  our  track,  wo  find  the 
group  roproaented,  (if  represented  at  all,)  by  a  narrow  strip, 
adjacent  to  the  Nonth  Carolina  Une,  scarcely  within  the  State, 
and  not  well  marked  at  that,  the  rocks  being,  apparently,  not 
more  than  the  half-baked  layers  of  the  group  next  to  bo  de- 
scribed. The  rocks  here,  are,  in  great  part,  a  pale,  groenigh 
talcose  slates,  often  abounding  in  small,  rough  masses,  or  knots 
of  quartz,  which  are,  perhaps,  remains  of  pebbles.  These 
slates,  might  be  referred  to  the  Ocoee  Group. 

386.  Progressing  south  westward,  along  the  lino,  however, 
we  find  the  metamorphic  character  well  defined.  Opposite 
Taytorsville,  the  county  town  of  Johnson,  the  group,  consist- 
ing mostly  of  gneissoid  rocks,  spreads  out,  and  becomes  seve- 
ral miles  wide,  reaching  to  within  abontthreemilesof  thetown. 
The  group  is  here,  at  one  point,  in  direct  contact  with  a  band 
of  magnosian  limestone.  Eastward,  at  the  State  line,  it  forms 
Stone  Mountain. 

387.  In  a  southeastern  direction  from  Taylorsville,  at  tho 
distance  of  a  little  more  than  four  miles,  a  narrow  band  of 
gneissoid  rocks,  with  greenstone,  is  met  with.  .  This  is  sepa- 
rated from  the  main  belt  by  («)nglomerate,  the  latter,  being 
not  far  from  a  mile  wide.  After  the  conglomerate,  going  south- 
eastward, the  gneiss  sets  in  again,  and  continues  up  the  monn- 
tain  four  or  five  miles,  to  the  State  lino. 

388.  The  western  limit  of  the  group,  in  this  county,  has  a  nearly  direct 
southwest  course.  The  State  line,  however,  southeast  of  Taylorsville, 
makes  an  elbow  eMtward,  which  ibrows  a  considerhblo  area  of  these  rocks 
into  Tennessee.  In  the  southern  part  of  the  county,  the  boundary  line 
returns,  and,  where  it  crosses  the  Watauga  Eiver,  very  nearly  coincides 
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with  the  western  limit  of  the  group.    The  Johnson  County  portion  of   our 
metamorphio  rocks,  is  thus  nearly,  hut  not  quite,  detached. 

'699.  Soon  after  crossing  the  Watauga,  the  rocks  of  the  group 
extend  out  rapidly  westward,  until  their  western  limit  in 
Carter  County,  (measured  along  the  waters  of  the  Big  Doe,)  is 
about  fourteen  miles  from  the  State  line.  Here  is  the  great- 
est width  of  metamorphio  rocks  in  the  State.  The  area  they 
thus  form,  is  one  of  much  interest. 

It  includes  the  group  of  mountain-hemmed  valleys  called 
Crab  Orchard,  (§  52.)  It  has,  along  its  eastern  and  southern 
boundary,  the  Noble  Mountains,  the  Humps,  the  Big  Yellows, 
andtheBoan.  {§§  54  and  55.)  Itsrocka  and  minerals, too, are 
matters  of  interest,  and  will  be  referred  lo. 

890.'Tbe  State  line  hetmeen  the  "bluff"  of  the  Koan  (?  55,)  and  Iron 
Mountain  to  the  west,  ia  the  southern  boundary  oC  the  mctiimurphic  area. 
In  its  course  from,  the  Watauga  Eiver  to  Iron  Mountain,  the  State  line, 
forming  a  great  hend,  and  approaching  closely  the  sandstones  and  lime- 
tones  of  Limestone  Cove,  (§  57,)  almost  detaches  a  metamorphic  section 
for  Carter,  as  wa  have  seen   it  nearly  does  for  Johnson. 

391.  Bast  of  Limestone  Cove,  the  Metamorphic  Group  has  a 
width  of  not  more  than  two  miles.  From  this  point,  it  contin- 
ues in  a  belt,  from  three  to  six  miles  wide,  running  in  a  nearly 
southwest  course,  through  Waahingtou  County,  into  North 
Carolina.  This  portion  forms  two  high  and  noble  mountains, 
both  on  the  State  line,  the  so-called  TJnaka,  paiS  y  in  Carter, 
and  the  Great  Bald,  in  the  southeastern  part  of  Washington. 
{§  59.)  Soon  after  leaving  the  Bald,  the  State  line  turns 
round  to  'the  north  and  west  again,  and  runs  a  dozen  miles  or, 
more,  before  it  resumes  its  normal  direction.  It  thus  forms  a 
great  S-shaped  bend.  (See  Map.)  This  throws  the  Metamor- 
phic Group  wholly  within  North  Carolina,  where  it  remains 
lor  many  miles,  not  entering  Tennessee  again  until  it  passes 
the  French  Broad  Eiver. 

392.  The  belt  of  mctamotpbic  rocks,  reaching  fi^m  the  northeastern 
corner  of  the  Slate  through  Johnson  and  Carter  Counties,  to  the  extreme 
southern  part  of  Washington,  is  the  moat  extensive  in  Tennessee.  It  is 
nearly  cut  into  three  delached  sections,  as  we  have  seen,  by  the  ■windings 
of  the  State  line.    Its  entire  length  is  nearly  seventy  miles. 

393.  In  Cocke  County,  near  the  headwaters  of  Big  Creek, 
the  Metamorphic  Group  appeara  again  on  the  mountains  of  the 
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line.  To  follow  the  group,  or  rather  its  western  limit,  continu- 
ously, through  North  Carolina,  let  us  return  to  tho  southern 
part  of  Washington.  From  this  point,  after  leaving  Tennes- 
see, it  runs  southwest  ward,  nearly  coinciding  with  the  courae 
of  the  Laurel,  a  tributary  of  the  French  Broad.  A  few  miles 
above  the  Warm  Springs,  it  crosses  tho  French  Broad,  soon 
wheels  around  to  tho  west,  all  adjacent  formations  doing  the 
same,  and  runs  to  the  Tennessee  line.  Thus,  at  the  point  des- 
ignated above,  in  Cocko  County,  the  true  gneissoid  rocks  are 
thrown  again  upon  our  boundary,  and,  for  a  few  miles,  within 
the  State.  It  is  only,  however,  for  a  short  distance  compara- 
tively; they  soon  pass  back  again  into  Worth  Carolina. 

394.  From  tjiis  region,  soathwestward  a  long  distance,  on 
down  to  tho  headwaters  of  Tellico  River,  in  Monroe  County, 
there  are  no  important  areas  of  metamorphie  rocks,  tho  high. 
mountains  of  tho  State  line  being  composed,  in  the  main,  of  the 
group  next  to  be  described — the  Great  Conglomerate,  and  its 
slates. 

395.  In  passing  around  the  headwaters  of  Tellico  Eivcr,  the 
State  line  throws  out  an  elbow  to  the  southeast,  which  projects 
out  far  enough  to  have  its  apex  crossed  by  the  metamorphie 
rocks.     This  gives  another  area  of  these  rocks.  * 

396.  A  few  miles  further  on,  in  the  vicinity  of  the  Hiwassee 
Biver,  the  metamorphie  rocks,  mostly  mica  and  talcose  slates, 
again  enter  the  Stat«  and  run  across  its  southeastern  corner 
into  Georgia.  The  area  thus  formed  is  one  of  great  interest, 
and  is  well  known  as  that  in  which  the  Ducktown  Copper 
Mines  occur.  Five  or  six  miles  north  of  the  Hiwassee,  the 
State  line,  instead  of  following  the  highest  dividing  ridges, 
takes  a  straight  course,  nearly  southward,  to  the  Georgia  line. 
(§  68.)  Had  the  boundary  been  marked  out  along  what  may 
be  regarded  as  its  natural  route,  the  Ducktown  region  would 
have  been  thrown  into  North  Carolina.  The  area  thus,  we 
may  say  accidentally,  given  us,  lies  in  Polk  County,  is  triangu- 
lar in  form,  has  a  base  along  the  Georgia  line  about  nine  miles 
in  length,  and  includes  altogether,  about  sixty  square  miles. 

397.  Such  are  onr  principal  metamorphie  areas,  the  most  ex- 
tensive and  important  being  respectively  at  the  northeast  and 
southeast  corners  of  the  State.    Ali  mentioned  are  segments  of 
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the  North  Carolina  holt.  Together,  they  occupy  compara- 
tively, as  may  be  "best  appreciated  by  referring  to  the  Map,  a 
very  small  part  of  the  State. 

Aa  to  thickness,  it  ia  difficult  to  make  an  approximation  to 
the  truth.  It  ia  certain  that  the  volume  of  the  group  ia  great. 
A  mile  in  thickness  may  be  a  small  estimate. 

398.  We  have  before  reforred  to  two  limited  strips  ss  exceptions,  ocour- 
ring,  as  they  do,  entirely  detached  from  the  metamorphie  group  proper. 
These  strips  are  limited  in  estent,  and  are  mainly  interesting  on  account 
of  the  singular  positions  they  respectively  occupy. 

The  first  occurs  in  Johnson  County,  about  three  miles  west  of  Tayiors- 
ville,  and  five  or  sis  miles  west  of  the  gneissoid  rooks,  and  separated  from 
them  by  formations  not  at  all  metamorphosed.  The  atrip  is  narrow,  but  a 
few  rods  wide,  and  is  made  up  of  gneissic  rocks,  which  are  included  be- 
tween highly-inclined  layers  of  conglomerate  on  the  one  hand,  and  of  cal- 
careous slates  upon  the  other — all  lying  at  the  base  of  Iron  Mountain. 

399.  The  other  strip  is  of  more  interest,  though,  perhaps,  not  aa  well 
characterized  as  to  its  metamorphie  condition.  It  is  located  near  Clinch 
Eiver,  on  the  west  side,  in  Union  County.  It  is  from  fifty  to  one  hundred 
feet  wide;  includes  a  bed  of  comparatively  homogeneous,  bluish  or  green- 
ish, shale,  but  is  mostly  made  up  of  a  soft,  dark- greenish  gray  shale, 
abounding  in  smoky  scales  of  mica,  and  in  grains  of  magnetite.  Good 
cabinet,  specueens  of  magnetite,  often  in  crystals,  and  fine  masses  of  gray- 
ish-white cOT^iact  chorite,  are  found  in  the  shale,  and  scattered  about  upon 
the  surface.  The  strip  lies  in  a  line  of  great  dislocation,  running  in  a 
northeasterly  and  southwesterly  direction.  It  separates  the  gray  mag- 
nesian  limestone  of  the  Knox  Group,  (2,c,)  upon  the  southeast,  from  lower 
carboniferous  strata,  upon  the  northwest. 

It  is  possible  that  other  metamorphie  strips  may  be  found  in  this  or 
neighboring  counties.  I  have  occasionally  been  told  of  the  finding  of 
mica,  etc.,  at  different  points.  In  some  cases,  it  has  been  turned  up  by 
the  plough.  Aa  yet,  however,  no  other  areas  of  metamorphie  character 
than  those  mentioned,  have  been  observed.  If  they  exist  at  all,  they  are 
certainly  of  very  limited  extent,  and  unimportant. 

400.  Varieties,  and  their  General  Bistribution. — As  already 
stated,  our  metamorphie  rocks  are,  in  good  part,  gneiss  and  mica 
slate — rocks  which,  like  granite,  are  generally  aggregates, 
or  mixtures,  of  three  distinct  minerals — quartz,  feldspar  and 
mica.  It  must  be  mentioned,  however,  that  many  of  them  are 
syenitic;  that  is,  they  contain  the  mineral  hornblende  in  place 
of  mica.  Such  rocks  are  syenitic,  or  hornbl  en  die,  gneiss.  In 
addition  to  these,  chloritic  slates  are  also  met  with. 
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401.  East  and  southeast  of  Tayloraville,  in  Johnson  County, 
where  the  group  is  well  defined,  the  roeka  are  generally  gneiss, 
which  is  here  mostly  composed  of  quartz  and  feldspar,  (often 
reddish,)  with  hut  little  mica.  They  arc,  for  the  most  part, 
thick-bedded,  sometimes  slaty. 

402.  The  large  area  in  Carter,  mentioned  above,  {§  389) — the 
Crab  Orchard  region — contains  several  varieties  of  gneiseoid 
rocks.  These  are  mostly  quartzose  and  fcldspathic,  mica  not 
being  abundant.  At  some  points,  a  alaty  gray  quartzose  and 
hornblendic  rock  occurs  for  the  most  part.  The  rocks  of  the 
Eoan  Mountain  are,  in  good  part,  a  gray,  rather  slaty,  gneiss, 
much  of  it  syenitie.  In  some  parts  of  this  region,  however, 
gneiss  with  mica,  is  found, 

403.  In  the  southern  part  of  Carter,  east  of  Limestone  Cove, 
gneiss  again  prevails ;  mica  slates,  however,  and,  to  a  limited 
extent,  talcose  slates,  also  occur.  Here,  too,  the  gneiss  is  oc- 
casionally more  or  less  syenitic.  Such,  also,  in  brief,  are  the 
characters  of  the  metamorphie  group  through  Washington 
County. 

404.  In  Cocke  County,  the  group,  as  mentioned  above,  appears 
again.  (§  393.)  In  this  section,  the  rocks  are  "a  granite," 
(gneiss,)  which  is  composed  of  quartz,  reddish  felJ^ar,  a  few 
small  spangles  of  black  mica  and  chloritic  talc,  which  belongs 
to  the  protogine  of  the  French  geologists."*  In  one  portion  of 
this  county,  near  the  point  at  which  the  group  enters  the  State, 
a  rock  has  been  observed  abounding  in  greenish  granular  epi- 
dote,  being  in  fact,  a  kind  of  epi dote  gneiss.  Pebbles  of  this 
material  frequently  occur  along  some  of  the  small  streams,  in 
the  noi-theastern  part  of  the  county. 

405.  Passing  to  the  southern  part  of  the  State,  and  taking 
the  Ducktown  region,  in  Polk  County,  as  an  example,  we  find 
the  rocks  mostly  talcose  chloritic  and  mica  slates.  Interstratl- 
fied  with  these,  beds  of  hornblendic  rock  are  met  with. 

Such,  in  general,  are  our  metamorphie  rocks.  It  will  be  seen 
that,  with  the  exception  of  the  region  last  mentioned,  gneiss 
(which  is  sometimes  syenitic)  is  the  prevailing  rock. 

409.  Trap,  or  Qre-enslone  dikes,  are  oeuasionally  found  intersecting  the 
metamorphie  strata;  they  are  apparenOy  most  numerous  in  the  large  area 

»  TrooBt;  Fifth  Report. 
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Of  Carter.     Here,  too,  are  bands  of  granite-like  material'!    which  t 
likely  are  of  volcanic  origin.    VI  ook    h  w  g  ]  th 

are  not  abundant  or  conspicuous  wththlmtfT  A 

dikes  have  been  observed  in  the  O         G      p 

Feins  of  quarts  are   frequently  t       t        fl  d   w  th   (         Ij 

secting)  the  metamorphio  strata.    IthDkw        g        thy         q 


407.  Dip  and  delations  to  Strata  of  other  Groups.— -The  meta- 
morpliic  beds,  together  with  those  of  other  groups  that  are  ad- 
jacent  or  neighboring,  all  appear  to  follow  the  same  law  of  dip 
and  strike.  The  dip  (or  inclination  of  the  beda)  is,  in  the  main, 
at  a  high  angle  to  the  southeast,  the  strike  (or  direction  of  their 
edges  along  the  snrface)  being  northeast  and  southwest,  I 
ha™  not  been  able  to  satisfy  myself  as  to  the  want  of  conform- 
ablencss  in  the  beds  of  this  group,  or  in  these  and  beds  of  ad- 
jacent groups  taken  together.  They  all  apparently  belong  to 
the  same  system  of  upheavals— have  been  crowded  upon  their 
edgca  by  the  same  forces,  and  during  the  same  period.  At 
some  points  there  appear  to  be  exceptions,  the  beds  of  this 
group  coming  abruptly  against  others  not  metamorphic,  as  in 
Johnson,  where  the  gneiss  comes  in  contact  with  limestone. 
(§  386.)  Other  similar  cases  occur.  But  these  unconformable 
junctions  are  naturally  referable  to  local  fractures  and  dis- 
placements. Such  displacements  are  common  in  Tennessee 
even  among  members  of  the  same  group.  Moreover,  this  un' 
conformableness  is  local,  and  not  the  rule;  it  is  generally  true 
that  the  metamorphic  beds  ron  so  gradually  into  adjacent  un- 
altered ones,  that  it  is  difficult,  within  certain  limits,  to  trace 
out  a  line  of  separation. 

408.  With  reference  to  age,  I  have  no  reason  for  believing 
that  this  group,  within  Tennessee,  includes  the  metamorphosed 
beds  of  any  formation  of  more  recent  date,  than  the  Ocoee 
Conglomerate  and  Slates.  A  portion  of  the  beds  are  certainly 
referable  to  the  Ocoee  Group ;  the  remainder,  although  con- 
formable, may  be  older,  and  most  likely  are. 

There  are  sections  which  show  clearly  the  change  of  the 
conglomerate,  and  its  associated  rocks,  into  gneiss  and  mica 
and  other  slates.  In  approaching,  for  instance,  the  Duck- 
town  region,  fi-om  the  west,  the  pebbles  of  the  conglomerate 
gradually  lose  their  forms,  becoming  more  and  more  small 
Sig.  12.    Vol.  1. 
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shapeless  maesea  of  quartz,  and  yet  discernible,  even  when 
the  gneisaoid  or  complete  metamorph'ic  character  is  seen.  In  the 
northern  part  of  the  State,  at  many  pointa,  the  passage  of  the 
Ocoee  beds  into  gneiss,  is  gradual  and  apparent.  A  considera- 
ble part,  indeed,  of  our  metamorphic  rocks,  can  be,  I  think,  thus 
referred  to  these  beds.  The  question  as  to  the  greater  age  of 
other  parts,  is  not  so  easily  settled,  and  must  remain  open  for 
the  present.  I  know  of  no  BufBeient  reason  for  referring  any 
of  these  rocks  to  the  Uuronian  or  Laurentian  series  of  Canada. 

409.  Useful  Rucks,  Mines  and  Minerals. — It  is  proposed  Bimplj  to  men- 
tion here  tte  useful  purposes  to  which  some  of  the  roelis  under  conside- 
ration, have  been,  and  may  be,  applied,  and  to  give  a  catalogue  of  the 
minerals  which,  occur,  and  have  been  observed  within  the  limits  of  the 
Group.  Further  details  will  he  found  in  Part  Third  of  this  Eeport,  where 
the  useful  rocky  material,  the  orea  and  minerals  of  all  the  formations,  are 
specially  and  systematically  considered. 

410.  Valuable  quarries  of  building  materials  might  be  opened 
in  some  of  the  beds  of  this  Group,  especially  in  the  more 
northern  counties,  where  syetietic  gneiss  is  found.  I  have  fre- 
quently seen  in  Johnson,  Carter  and  Washington,  bods  of 
gneiss,  both  gray  and  flesh  colored,  from  which  handsome  and 
durable  blocks  might  easily  be  quarried.  Beds  suitable  for 
such  purposes,  occup,  too,  in  Cocke  County,  and  might  be  foand 
among  the  mica  beds  of  Polk,  It  is  to  be  regretted,  that  snch 
localities  are  nowhere  intersected  by  any  of  our  railroads,  for, 
otherwise,  we  might  have  Tennessee  "granite"  for  our  public 
edifices.  As  it  is,  the  blocks,  if  quarried,  would  have  to  be 
hauled  twenty -flve  or  thirty  miles,  even  from  the  most  conve- 
nient localities,  before  they  could  reach  a  railroad.  But  this 
difflcolty  will,  doubtless,  be  overcome  at  no  distant  day. 

411.  At  several  points  the  hard  quartzoee  gneiss  has  af- 
forded tolerably  good  millstones.  In  Johnson  County,  a  few 
miles  east  of  Tayloraville,  stones  have  been  cut  out  of  snch 
material,  and  have  answered  a  good  purpose,  especially  for 
grinding  corn.  In  Carter,  on  Little  Doe  River,  about  twelve 
miles  from  Elizabethton,  a  syonitic  gneiss,  or  granite,  was  for- 
merly worked  into  millstones,  some  of  which  were  of  large 
size,  and  were,  at  one  time,  highly  esteemed,  both  for  grinding 
corn  and  wheat.  Of  late  years,  however,  they  have  not  been 
manufactured,  owing  to  the  introduction  of  foreign  buhr-stone. 
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this  Group,  has  been  cut 
used  with  very  satisfactory 


White  q^uartz  rocli,  too,  from  veins 
into  millatonea,  which  have 
results. 

412.  The  most  interesting  mineral  regions  within  the  limits 
of  the  Group,  are  those  of  Ducktown,  in  Polk  County,  and  of 
Crab  Oruhard,  in  Carter ;  the  first,  very  near  the  extreme 
aoutheastom  corner  of  the  State,  on  the  Ocoee  Biver,  haa  at- 
tracted much  attention  on  account  of  its  "  Copper  Mines;"  the 
second,  although  by  no  means  having  the  importance  of  the 
first,  is  interesting  as  a  locality  of  Magnetic  Oxide  of  Iron, 
(magnetite.') 

413.  The  Copper  Mines  will  be  spoken  of  hereafter,  in  suffi- 
cient detail.  The  following  are  the  principal  ores  and  minerals 
they  afford : 

Ores  and  Minekals  op  the  Copper  Mines. 

Copper  Pyrites,  an  important  ore. 

Iron  Pyrites,  occurs  with  the  last,  abundantly. 

Magnetic  Pyriiei,  aiJEOciftted  with  I  and  2  in  quantity. 

G^per  Glance,  ia  small  quantity. 

Zinc  Blende,        "      "  '' 

Oalena,  "       "  " 

Orl/todaie, 


Tremolile, 
Actinoiiie, 


Associated  with  the  preceding  ores  in  greater  or 
!e33  quantity,  many  of  them  are   found  in  well 
"  and  beautiful  crystals. 


CaljyiU, 

EuHle, 

Oarneia,  plentiful  in 

AUopkane. 

Aliioniie]  rare. 

Borniie. 

Med  Copper,  a  rich  o 


Oopp&ras. 

Blue  Stone,  valuable. 

"  Black  Oxide,"  a  name  applied  to  a  mixture  of  o 
of  copper  and  iron.     It  is  of  great  value  B£  an 
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37.  Native  Copper,  not  in  quantity. 

28.  ffomsifa,  rare. 

S9.  EakUte,  a,  doubtful  mineral. 

30.  Limoniie,   ("Gossan,")  abundant. 

The  minerals  last  enumerated,  commencing  with  No.  17, 
may  be  called  secondary  minerals,  as  they  have  been  derived 
by  oxidation,  and  other  chemical  processes,  from  the  ores  at 
the  head  of  the  list. 

414.  In  Crab  Orchard,  (§  389,)  the  following  minerals  occur : 

1.  Magneiiit,  in  wortftblo  qusntity. 

2.  Pyroxene,  (Sahlite,)  crystalline  associated  with  magnetite. 

3.  Hombknde,  and 

4.  EpidoU,  associated  also  ivith  magnetite. 

415.  Other  minerals  and  localities,  are  as  follows  i  Specular 
Jron,  oeeaaionally  in  smallplatea  or  masses  in  gneissoid  rocka, 
in  Washington,  and  other  counties;  Molybdenite,  occasionally 
in  scales,  in  Washington ;  Epidote  in  gneiss,  or  granite,  forming 
a  kind  of  epidote  gneiss  abundant  in  Cocke  County. 

In  §  399, 1  have  mentioned  the  occurrence  of  magnetite  and 
chlorite  in  the  curious  metaphoric  or  semi-metaphoric  strip  in 
"Union  County. 

416.  Agricultural  Features. — The  rocka  of  this  group  form, 
for  the  most  part,  in  Tennessee,  high,  rough  mountaina,  at- 
tached to  which,  we  do  not  expect  to  find  much  agricultural 
interest.  These  mountains  are  generally  cold  and  rocky,  with 
a  thin,  sandy  soil.  Nevertheless,  on  the  topa  of  some  of  the 
highest  ranges,  are  extensive  tracts,  which,  in  summer,  are 
covered  with  grass,  and  then  are  common  pasture  grounds  for 
the  "stock"  of  the  farmers  in  the  valleys.  At  this  season  the 
cool  temperature  is  agreeable,  and  herd  and  herdsmen  enjoy  it. 

417.  I  have  already  apoken  of  the  Balds  of  the  Unakas. 
(See  pages  33-36.)  Some  of  the  most  noted,  those  of  the  Roan, 
and  that  of  the  Great  Bald,  in  Washington  County,  belong  to 
metamorphic  mountains.  The  soils  of  these  places  are  often 
prairle-liko,  black  and  rich.  On  some  of  the  wooded  slopes, 
also,  are  tracts  of  considerable  fertility,  upon  which  may  be 
found  growing,  the  beech,  walnut,  wild  cherry  and  poplar. 

418.  It  is  rare  to  meet  with  a  settler  located  upon  these 
mountaina.     The  summer  is  too  short,  and  the  winter  is  too 
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severe.  The  "  settlements"  are  in  the  narrow  ■valleys  at  the 
bases  of  the  mountains,  where  the  winds  are  cut  off,  and  spring 
18  early.  These  valleya  sometimes  proaent  along  the  streams, 
strips  of  rich,  sandy  bottoms,  which  well  repay  labor,  in  yield- 
ing corn,  wheat,  rye,  potatoes,  etc.  Crab  Orchard,  in  Carter 
County,  is  a  group  of  such  valleys,  (§  52,)  and  the  only  group 
on  metamorphic  rocks,  the  middle  or  northern  part  of  the 
State.     (§  389.) 

419.  In  the  Diicktown  Basin  aro  also  numerous  valleys 
dotted  with  small  farms.  Tue  Ouoee,  especially,  has  a  number 
of  rich,  sandy  bottoms.  The  Ducktown  region,  including 
Turtletown,  is,  indeed,  by  far  the  most  important  agricnltural, 
as  welt  as  mineral,  area,  the  metamorphic  rocks  present. 

420.  Excepting  the  alluvial  flats  of  the  mountain -hemmed 
valleys,  the  agricultural  features  of  the  metamorphic  group  are, 
upon  the  whole,  of  limited  interest.  Its  soils,  compared  with 
those  of  the  great  limestone  formations,  take  an  inferior  place. 
The  mountains  will  be,  for  the  most  part,  grazing  ground  for 
cattle,  and,  for  thia  purpose,  they  doubtless  have  a  future. 
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CHAPTER  VII. 

THE  POTSBAM  GEOTTP;    SEEIIS  II. 

420.  a.  This  group  includes  three  great  subdivisions,  each  of 
which,  may  be  regarded,  as  a  Formation.  They  are  as  follows, 
in  ascending  order : 

2,  a.  The  Ocoee  Conglomerate  and  Slates. 

2,  b.  The  Chilhowee  Sandstone,  and 

2,  c.  The  Knox  Group  of  Shales;  Dolomites,  and  lAmestones. 

The  equivalents  of  these,  in  other  States,  and  in  Canada,  are 
given  in  the  tables,  in  chapter  V.  The  table  on  page  169,  pre- 
sents the  synonymes  in  one  view. 

421.  The  group  corresponds  f«  Dana'e  FoUdam.  Period,  and,  in  the  above 
arrangement,  mj  purpose  has  been  to  follow  him.  It  is  not  easy  to  aepa- 
L'ate,  litbologically,  the  Ocoee  snb-groicp  from  the  Chilhewee,  as  they  often 
run  into  each  other.  The  distinction  between  the  latter  and  the  Knox  is 
much  more  apparent. 

Perhaps  a  better  arrangement  would  have  been,  to  throw  the  Ocoee  and 
CkilhoTBee  together,  as  the  Poitdam,,  the  Knox  remaining  as  an  individual 
group.  We  may,  hereafter,  find  Paradoxidea  in  the  slates  of  the  Ocoee, 
and  a  fauna,  which  will  justify  us  in  separating  it  from  the  Chilhowee  per- 
manently. But,  be  the  grouping  what  it  may,  in  this  Report  the  aub-di- 
visions  above  will  be  treated  of  as  separate  formations,  so  that  there  can 
be  no  misunderatanding.    Back  sub-division  will  be  the  subject  of  a  see- 

422.  Formations  of  the  Unahas. — Before  considering  the  sub- 
divisions, or  formations  above,  specifically,  it  will  be  well  to 
state  that  the  first  two — the  Ocoee  and  Chilhowee  Formations, 
in  eonjanction  with  the  Metamorphie  Group  already  described 
— embrace  all  the  rocks  of  the  Unaba  ridges.  These  are,  em- 
phatically, mountain -making  formations.  The  Metamorphie, 
with  the  Ocoee,  build  up  the  greater  more  easterly  range  with 
its  subordinate  parts ;  (|§  46,  66 ;)  the  Chilhowee  sandstone 
makes  the  bold  isolated  outliers  which  so  singularly  skirt,  in  a 
long  broken  line  from  Virginia  to  Georgia,  the  base  of  the 
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greater  range.  The  former  are  the  formations  of  White  Top, 
Stone  Moantain,  the  Roan,  the  Great  Bald,  the  Big  Butt,  the 
Great  Smoky,  the  Frog,  &c.  The  latter  is  the  formation  of  the 
Holeton,  the  Buifalo,  the  Meadow  Creek,  the  Chilhowee,  the 
Star's  Mountain,  and  a  number  of  others  which  are  links  in 
this  outlying  chain. 


423.  The  Section  on  the  Oeoee  River.— It  haa  been  stated  as 
a  remarkable  fact,  (§§  6,  41,  and  note,  p.  21,)  that  the  Unaka 
Chain,  though  higher  and  more  massive  than  the  Blue  Ridge, 
in  North  Carolina,  is  intersected  by  the  tributaries  of  the  Hol- 
ston  and  Tennessee  Rivers,  that  rise  upon  the  western  elope  of 
the  latter  ridge. 

In  passing  the  TJnakas  the  tributaries  flow  through  narrow 
rock-bound  valleys,  or  gorges.  The  Ocoee  is  one  of  the  tribu- 
tary streams,  and  its  gorge  is  the  longest  and  grandest  of  all. 
In  its  tortuous  course,  the  gorge  is  twelve  or  thirteen  miles 
long,  and  is  cut  through  the  strata  of  the  Ocoee  Group.  The 
be!t  of  these  rocks  presented  here,  has  a  direct  width  of  about 
twelve  miles.  The  strata,  from  one  end  of  the  gorge  to  the 
other,  are  generally  highly  inclined,  and,  on  both  sides  of  the 
river,  rise  up  from  the  water's  edge  in  precipitous  cliffs.  There 
are  but  few  bottoms  in  the  whole  distance,  and  these  are  very 
narrow — not  wider  than  is  necessary  for  the  wagon  road  which 
has  been  constructed  along  the  stream.  Although,  in  general, 
the  strata  are  highly  inclined,  with  a  dip  to  the  southeast,  yet 
they  occur  at  all  angles,  and  are  frequently  presented  in  great 
flexures,  or  are  broken  in  faults. 

424.  In  the  route  from  Cleveland  to  the  Copper  Mines,  we  first  pass  over 
several  wide  belts  of  dolomite  limestones  and  shales,  (belonging  mostlj'  to 
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the  Knoi  Porraation)  to  tie  southern  extremity  of  Star's  Mountain.  (See 
tlie  section.)  Passing  around  this  extremity,  and  traveling  for  a  few  miles 
up  the  valley  lying  Blong  the  eastern  base  of  the  mountain  mentioned,  we 
at  length  turn  eastward,  and  enter  the  great  gorge  of  the  Ocoee.  Travel- 
ing through  this,  and  making  a  considerable  sscent  at  the  same  time,  we 
finally  reach  the  metamorphie  rocks,  and  the  elevated  basin  of  the  Duek- 
town  region.    A  few  miles  further  on,  and  the  mines  are  in  sight. 

425.  The  section  presented  in  the  gorge  of  the  Ocoee,  is  a 
very  interesting  one.  The  strata  are  well  displayed.  They  are, 
in  general,  coarse  gray  conglomerates,  taleose,  chlorite  and 
clay  slates  repeatedly  interatratified,  all  having  a  semi-meta- 
morphie  aspect.  The  slatea  predominate,  and  of  these,  the 
greenish  and  light  bluish  gray,  or  the  chloritie  and  talcoae  va- 
rieties, are  the  most  abundant.  At  one  point,  more  than  half 
way  through  the  gorge,  at  a  place  called  Mundic  Bluff,  the 
slatca  arc  filled  with  beautifut  cubes  of  pyrites,  some  of  which 
are  an  inch  through.  At  other  points,  weathered  slates  con- 
tain cubical  cavities,  from  which  the  pyrites  have  disappeared. 

426.  The  middle  part  of  the  section  presents  little  conglome- 
rate, but  in  the  upper  part,  it  abounds.  Along  the  road,  it 
will  be  seen  exclusively  for  half-a-mile,  or  more;  then,  again, 
in  great  beds,  alternating  repeatedly  with  chloritie  and  clay 
slates.  The  lower  part  of  the  gorge  has  several  heavy  bands 
of  c 


427.  The  conglomerate  is  sometimes  coarse,  the  pebbles  be- 
ing as  large  as  hen's  eggs,  or  larger.  Generally,  however,  they 
are  smaller.  Occasionally  the  rock  becomes  a  sandstone.  The 
pebbles  are  quartz  and  feldspar,  mainly,  generally  rounded, 
but  sometimes  more  or  leas  angular.  In  addition  to  these, 
fragments  of  clay  slate,  and  other  varieties  of  slate,  are  often 
seen  in  the  rock.  The  conglomerate  usually  contains  more  or 
less  chloritie  and  taleose  matter  in  its  interstices. 

Veins  of  quartz  are  occasionally  seen  in  the  cliffs  of  the  Ocoee. 
They  are  often  interpolated  in  the  strata,  so  as  to  be  conform- 
able, but  sometimes  occur  as  fissure  veins,  especially  the  smaller 
ones.     But  very  few  exceed  a  foot  in  maximum  thickness. 

423.  The  following  diagram  eihibits  the  general  section  of  the  forma- 
tions from  Cleveland  to  the  State  line  beyond  Ducktown,  and  will  serve  to 
show  the  eitont  and  the  position  of  the  Oeoee  auh-group  in  thia  region. 

The  section  is  made  along  a  straight   line,   running   from   Cleveland 
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through  the  gap  at 
Park's  Hill,  on  the 
Ocoee,  and  the  Tennea- 
seo  Mine,  in  Duck- 
town,  te  the  North  Car- 
olina boundary.  Oh- 
Beryations  made  in  the 
gorge  of  the  Ocoee  are 
referred  to  this  line. 

429.  The  rocks  pass- 
ed over  from  Cleveland 
to  Star's  Mountain,  or 
to  Park's  Mill,  have 
been  mentioned,  (g  424.) 
Id  addition,  it  may  be 
noticed,  that  one  band 
of  3  and  4,  (Trenton 
and  Nashville  roeks,)  '\a 
intersected. 

430.  At  the  mill,  a 
nearly  vertical  ledge  of 
whitish  quartzose  sand- 
stone, ( Chi  lb  0  wee  eand- 
stone,  2,6,)  is  met  with. 
This  ledge  is  all  that  is 
here  seen  of  the  great 
formation,  which,  fur- 
ther to  the  northeast, 
makes  the  massive 
Star's  Mountain.  At 
this  point,  there  has 
been  great  displace- 
ment. Nearly  all  the 
sandstone  is  gone,  and 
all  the  lower  part  of 
the  Knoi;  an^,  more- 
over, some  of  the  dolo- 
mite of  the  upper  Knox 
has  been  thrown  to  the 
east  of  the  sandstone 
ledge.  Immed  i  a  t  e  ly 
east  of  this  displace- 
ment, the   Ocoee  rocks 

through    the   belt    of 
rough  a 
Ducktown   J 
phic  basin. 
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431.  Extent  and  Topography  of  the  Ocoee  Formation. — The 
strata  of  the  Ocoee  gorge,  as  given  above,  may  be  taken  as 
types  of  the  whole  formation.  Tbis  section  presents,  better, 
perhaps,  thaa  any  other  in  the  Slate,  the  general  character  of 
the  formation,  and,  for  that  reason,  has  been  more  particularly 
noticed.  The  thicknees  of  the  Ocoee  Formation  is  not  known, 
It  may  be  more  than  10,000  feet. 

It  will  be  observed,  (see  Map,)  that  the  great  body  of  these 
rocks  lie  between  the  French  Broad  Eiver  and  the  Georgia 
line.  Between  these  limits,  they  make  a  massive  monntainous 
belt. 

432.  ^Northeast  of  the  French  Broad,  we  have  several  im- 
portant belta,  hut  no  great  continuous  one,  like  that  to  the 
southwest.  Of  those  to  the  northeast,  that  of  the  Big  Butt 
Eange,  (§  62,)  is  the  most  massive.  In  Johnson  County,  several 
bolts  are  seen;  one  lying  along  the  southeastern  side  of  Iron 
Mountain ;  another,  at  the  extreme  northeastern  corner  of  the 
State,  adjacent  to  the  strata  forming  Beech  Summit,  Cat  Face, 
and  Slate  Face  Peaks,  on  the  State  line;  and  another,  south- 
east of  Taylorsvillo. 

433.  The  Ocoee  Group,  is,  usually,  adjacent,  on  ita  south- 
eastern side,  to  the  metamorphic  rocks.  Whore  this  is  not  the 
case,  and  a  later  formation  intervenes,  it  has  been  thrown  out 
of  place  by  a  fault  and  dislocation.  The  relation  the  group 
sustains  to  the  metamorphic  beds,  has  been  spoken  of  already. 
(§  408.)  On  the  western  side,  no  fault  interfering,  it  is  bound- 
ed by  the  Chilhowee  rocks,  from  which  its  strata  are  separa- 
ted, often,  by  no  well  marked  horizon.     (|  421.) 

434.  Some  of  the  highest  mountains  of  the  Unaka  Chain, 
as  for  instance,  the  Great  Smoky,  in  Sevier  County,  the  Balds, 
in  Monroe,  and  the  Big  Frog,  in  Polk,  together  with  others  in 
the  northern  part  of  the  State,  already  mentioned,  are  formed 
of  strata  of  the  Ocoee  Formation.  It  is  truly,  as  already  sta- 
ted, a  mountain -making  formation.     (§  422,) 

4S5,  Nevertheless,  when  the  conglomerates  are  absent,  it  gives,  often, 
especially  in  Sevier,  Blount,  and  Monroe  Counties,  elevated  plateau-like 
regions,  and  high  valleys  of  ?ome  interest  in  an  agricultural  way.     [J  437.) 

In  Blount  and  Sevier  Counties,  its  strata  enclose  the  interesting  coves 
described  in   the  First  Part  of  this   Eeport,   (58  133-135,)   but  these  do 
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not  properly  belong  to  this  formation.  They  are  based,  mostly,  on  the 
rocks  of  the  Knoi  Formation,  and  owe  their  origin  to  the  fact  that  great 
patches  of  the  Knox  strata,  were,  during  the  period  of  disturbanee,  (3  34i,) 
cut  off,  and  entangled  among  the  Ocoee  beds.  These  patches  of  softer 
rooks,  by  subsequent  denudation,  have  been  hollowed  crtit  into  the  coves,  as 
we  now  find  them. 

436.  Gross  Sectiom;  Lithological,  and  other  Characters,  (a.) — 
The  section  presented  in  the  gorge  of  the  Ocoee  has  been  given. 
Fassiag  liorthenstwsLTd,  that,  from  the  old  Tellico  Iron  Works  in 
Monroe  County,  southward  to  the  State  line,  may  be  noticed.  The 
old  works  are  located  on  Tellico  River,  just  within  the  edge  of 
the  Ocoee  Group,  a  belt  of  Knox  dolomitoe  and  shales,  lying 
but  a  little  distance  to  the  northwest,  about  the  Turnace,  and 
commencing  below  at  the  edge  of  the  Knox,  the  rocks  are 
mostly,  pale  greenish  or  bluish,  aemi-talcose  slates,  con- 
taining, occasionally,  bands  of  sandstone  and  conglomerate- 
Some  of  these  slates  are  fissile,  and  might  furnish  roofing 
slates.  Passing  from  the  Furnace,  southeastward,  the  same 
rocks  continue  for  about  two  miles,  and,  within  this  distance, 
rise  up  into  a  considerable  mountain,  over  which  the  North 
Carolina  road  passes.  Ascending  the  Tellico  Eiver,  from  the 
Furnace  into  the  gorge  through  which  the  river  passes  the 
above  mountain,  the  elates,  including  at  intervals,  bands  of 
sandstone  and  conglomerate,  are  well  seen.  At  the  upper 
rapids,  three-fourths  of  a  mile  from  the  Furnace,  the  con- 
glomerate is  well  characterized. 

437.  Crossing  the  mountain,  we  reach  an  elevated  and  wide 
belt  of  mountain  country,  almost  wholly  made  up  of  slates. 
This  bolt,  viewed  from  high  points,  appears  like  a  wide,  shal- 
low trough,  lying  between  the  great  moiintains  on  the  line,  and 
the  mountain,  or  range,  jnst  crossed,  the  rocks  of  which  we 
have  considered.*  The  width  of  the  belt  is  from  four  to  five 
miles.  It  extends,  longitudinally,  to  the  northeast  and  south- 
west, nearly  as  far  as  the  eye  can  reach.  In  a  direct  line,  we 
enter  it  about  two  miles  from  the  Iron  Works.  It  includes  the 
gold  region  of  Coq^ua,  or  Coca  Creek,  a  circumstance  which  at- 
taches much  interest  to  it  as  a  metaliferous  region. 

near  iogether,  with  no  great  depression  between.  The  site  of  Tellieo  Iron  Works,  isat 
the  western  base  of  the  double  range. 
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438.  The  slatea  of  thia  belt,  dip,  as  usual,  to  the  eoutheaet,  at 
varying  angles,  but  generally,  with  eteep  inclinations.  They 
are  taleoee  and  chloritic  slates;  of  pale  blue  and  greenish  col- 
ors, much  like  those  about  the  Tellico  works.  Many  of  thorn 
present  a  silvery  aspect,  and  a  semi-micaceous  appearance.  In 
crossing  the  country,  veins  of  quarte  are  frequently  mot  with, 
intercoJated  between  the  layers  of  slate.  Among  these,  some 
are  gold-bearing,  the  special  consideration  of  which  belongs 
to  the  Third  Part  of  this  Report. 

439.  Passing  to  the  southeast,  beyond  the  belt  just  consid- 
ered, and  reaching  the  foot  of  the  mountain  on  the  lino,  we 
again  come  up  with  conglomerates  and  elates.  Beyond,  in 
North  Carolina,  these  are  succeeded  by  the  metamorphic  strata. 

440.  (6.)  The  Section  of  the  Oeoee  Group  presented  along  the 
Idttle  Tennessee  from  the  end  of  Chilhowee  Mountain  to  the 
State  line,  is  now  to  be  considered. 

This  section  shows  more  conglomerate,  alternating  with  the 
slates,  than  the  last.  It  also  exhibits,  entangled  in  Ocoee  strata, 
several  patches  and  bands  of  limestone,  or  dolomite.  Several 
of  these  are  extensive  enough  to  have  formed  by  denudation, 
coves  of  some  interest,  the  river  interaecting  them :  Chilhowee 
and  Tallassee  Coves,  are  the  principal  ones.  The  limestones 
and  dolomites  of  Tallasaee,  the  uppermost  cove,  show,  by  fos- 
sils, that  they  belong  to  the  lower  part  of  the  Nashville 
Formation,  {the  Nash,)  and  the  upper  part  of  the  Knos,  The 
other  bands  of  limestone,  belong,  perhaps,  to  the  Knox.  But 
it  is  uncertain.  Prom  their  relations  to  the  conglomerate,  one 
would  almost  be  ready  to  locate  them  in  the  Ocoee  Group. 
And  to  this  we  would  be  more  inclined,  were  it  not  for  the  fos- 
silifero us  character  of  the  Tallassee  rocks. 

A  few  layers  of  limestone  are  met  with,  which  are  made  up 
of  angular  fragments  and  pebbles  of  calcareous  matter  forming 
breccias  and  calcareous  pudding-stones.  Some  of  these,  have 
been  worked  as  marble. 

ill.  Cbilhowoe  Mountain,  and  with  it,  for  the  most  part,  its  special  group 
of  sandstonea,  runs  out,  before  quite  reaching  the  Tennessee  Eivep,  On  tha 
river,  in  a  line  with  the  mountaiu,  therefore,  tbe  Chilhowee  sandstones  are 
absent.  There  is,  here,  much  displacGmeot  of  the  formations,  A  band  of 
conglomerate  forming  n  considerable  ridge,  la  seen  on  the  northwest  side 
of  the  point  of  Chilhowee.  It  is  too,  separated  from  the  greater  bodj  of 
conglomerate,  by  a  narrow  band  of  Nash  rocks. 
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442.  Passing  the  range  of  Cliilhowee  Mountain,  and  travel- 
ing the  road  np  the  river,  we  intersect,  for  the  first  three  miles, 
heavy  beds  of  conglomerate  and  slates  interatratifled.  Much 
of  the  conglomerate  is  very  eoarse.  In  the  first  mile,  a  nar- 
row band  of  breccia  limestone  is  seen.  In  the  fourth  mile, 
Chilhowee  Cove  is  entered.  This  is,  for  the  most  part,  sur- 
rounded by  slates. 

From  the  cove  mentioned,  to  Tallasaee,  the  road  does  not  run 
directly  across  the  strata.  The  helt  of  rocks  intersected  is  be- 
tween two  and  three  miles  wide.  They  are,  mainly,  pale  green- 
ish talcose  slates,  and  contain  but  few  beds  of  conglomerate. 
A  second  bed  of  breccia  limestone  is  seen  in  this  division, 

443.  Passing  the  limestones  of  Tallassee  Cove,  slates  and 
conglomerates  appear  again,  and  continue  to  be  the  rocks  on 
to  the  State  line,  a  direct  distance  of  about  seven  miles.  The 
line  runs  on  the  top  of  a  mountain  ridge,  and  as  we  ap- 
proach this,  the  relative  amount  of  conglomerate  increases, 
becoming  finally  greater  in  volume  than  the  slates.* 

The  slates  and  conglomerates  have  the  same  general  charac- 
ter that  they  have  on  the  Ocoee.  Of  the  slates,  the  pale  green- 
ish, or  bluish,  predominate.  About  half-way  hetween  Tal- 
lassee and  the  State  lino,  a  considerable  bod  of  clay  slate  is 
seen.  All  the  way  between  these  points,  veins  of  quartz  are 
occasionally  met  with. 

444.  (c.)  I  introduce  on  tte  nest  page,  a  tec^on  toien  directl)/  across  fht 
middle  and  nairoinest  pari  qf  the  ValUy  o/ Mast  Tenneiite.  It  was  constructed 
for  the  purpose  of  illuatratiug  the  geologica]  peoullaritiea  of  the  Great  Val- 
ley. It  estends  from  the  Cumliorland  Table-land,  in  a  southeasterly  direo 
lion,  to  the  uountain  on  the  North  Carolina  line,  striking  the  latter  in  the 
region  of  the  two  Balds  a  few  miles  to  the  northeast  of  the  Little  Tennes- 
see River.  The  Oeoee  Group  is  seen  in  this  section,  at  its  southeastern  end. 
The  relation  it  sustains  to  the  Chilhowee  sandstone,  and  to  the  other  forma- 
tions, will  be  obseryed. 

445.  The  length  of  the  section  is  52  miles.  Eight  great  faults  are  crossed. 
{^  344,  359,  8H0.)  The  places  of  these  ate  indicated  by  the  oblique  linos 
reaching  above  the  surface.     It  ia  to  tie  observed  that   no  great  flesures 

'In  the  mountain  gorges,  near ihB  line,  are  frequenUy  observed  grfiat  isolaled  blocks 
of  oonglomeratii,  asLargeas  good-aised  oabius.  These  the  mountain-men  call  "gray- 
baoks,"  nnamo  reminding  one  of  the  <ild  graywacke.  These  graybacka  have  rolled  from 
above,  into  the  gorges. 


joyGoogle 


190 


GEOLOGICAL   STKDCTDRB   AND  FORMATIONS. 


occur.  This  is  tie  most  erouded 
part  of  tie  Valley.  Tie  incipient 
folds  were  split  open  longitudinally, 
end  the  aouthweatern  side  of  each 
ioaved  up  and  over  the  northwest, 
ern.  The  older  formation  is  on  the 
Boutheastern  side  of  a  fault.  In 
passing  ftom  one  fault,  in  n  south- 
easterly direction,  to  another,  the 
successive  formations  are  met  with 
in  ascending  order  until  the  second 
fault  is  reached;  passing  this,  an 
older  formation  occurs  again,  to  be 
followed,  as  before,  by  newer  ones. 
The  formations  are  thus  arranged 
by  tie  faults  into  successive  series, 
the  series  being  muct  alike,  in  fact, 
to  a  great  extent,  repetitions  of  the 
same  thing.  In  the  section  tiere 
are  eight  of  these  series  between 
Wal  don's  Mdge  and  Ohilhowee 
Mountain. 

The  formations  mostly  concerned 
ia  these  repetitions,  remain  to  be 
described.  In  connection  with  them, 
there  will  be  frequent  occasion  to 
lefer  again  to  this  section. 

446.  The  section  shows  how 
Ocoee  strata  may  occur  along 
the  northwestern  base  of  a 
Chilhowee  sandstone  moun- 
tain. Several  of  these  moun- 
tains have  a  strip  of  Ocoee  ' 
rocks  in  this  position.  To  thisj 
however,  we  will  refer,  when 
we  come  to  speak  of  the  Chil- 
howee sandstones, 

447.  (d.)  In  the  route  from 
Sevierville  up  the  West  Fork  of 
the  Little  Pigeon,  to  the  State 
line,  the  rocks  are  well  dis- 
played. The  road  runs  to 
the  southeast  and  across  the 
strata. 
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Sevierville  is  located  on  the  Graptolite  Shale.  Leaving  this 
point  and  proceeding  on  our  route  to  the  southeast,  this  shale 
continues  for  nearly  two  miles,  when  a  band  of  Trenton  lime- 
stone, with  fossils,  is  encountered.  This  limestone  ia  the  top  of  a 
fold,  and  is  soon  followed  by  the  shale.  The  latter,  however, 
does  not  continue  far.  In  half  a  mile  after  its  first  appearance, 
the  limestone  comes  to  the  surface  the  second  time,  and  is  then 
followed  by  Knox  limestones  and  dolomites,  which  are  trav- 
eled over  for  the  next  mile  and  a  half.  Four  miles  from  Se- 
vierville,  the  Trenton  re-appears,  and  is  followed  by  the  Grap- 
tolite Shale, 

448,  At  aix  miles,  and  following  the  shale  mentioned,  a  series 
of  slates  commence,  which  have  a  semi-metamorphic  aspect. 
They  are  clay  and  talcoae,  or  aemi-talcose,  and  blue  elates. 
Further  on,  they  become  more  marked  as  talcose  slates,  of  palo 
bluish  and  greenish  colors.  They  dipgenerally  at  high  angles, 
and  are  the  rocks  along  the  road  as  far  as  to  the  fifteenth  mile, 
when  they  begin  to  be  inter  stratified  with  bands  of  conglom- 
erate. The  belt  is  about  nine  miles  wide.  They  enclose,  occa- 
sionally, harder  layers,  approaching  sandstone  in  texture,  and, 
near  the  southeastern  aide  of  the  belt,  several  bands  of  clay, 
or  roofing  slates, 

449.  Passing  the  fifteenth  mile,  the  slates  continue  much  the 
same,  excepting  that  they  are  interstratified  with  bands  of  con- 
glomerate. We  have  now  reached  the  base  of  the  great 
mountains  of  the  State  lino.  (§434.)  From  the  fifteenth  mile 
(the  distance  being  estimated  directly)  to  the  line,  is  about 
eight  miles.  In  the  ascent, the  alternating  slates  and  conglom- 
erates are  crossed  all  the  way.  The  bands  of  conglomerate 
are  massive,  and  its  "  graybacks"  fill  the  mountain  ravines, 
(§443,  note.)  Reaching  the  summit,  no  true  metamorphic  rocks 
are  seen,  these  being  beyond,  in  North  Carolina. 

450.  Tlie  slates  of  these  m  t  "  ft  n  "1  m'  m"  la 
in  appearance.  At  points  y  dk  hnd  tamlip  3, 
which,  in  sheltered  places  i  h  k  d  mp  d  m  w  u- 
mina  and  roagoeiia,  from  b  d  mp  oit  m  d  Ep  m  t. 
There  is  a  noted  locality  h  k  d  h  d  n  at 
ridges  near  the  line  of  our                        d  .^    m  Ck 

451,  The  section  presen  ed  by  h  ae   n  unta  na    s  mu  h    ke 
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that  between  TaUassee  Cove,  on  the  Little  Tennoaaoe,  and  the 
State  line,  (§  443.)  Veins  of  quartz  occur  at  intervals  in  it. 
452.  I  have  placed  the  western  limit  of  the  Ocoee  Group  at 
the  point  gix  milea  from  Sevierville.  (§  448.)  Some  of  the 
elates  included,  may,  however,  belong  to  superior  formations, 
as,  for  instance,  to  the  GraptoUte  Shale.  Further  investiga- 
tions are  required  to  settle  the  question.  For  the  present,  the 
change  in  the  character  of  the  slates,  together  with  the  fact 
that,  along  this  line  of  division,  following  the  strike  of  the 
rocks,  two  or  three  miles  to  the  qortheast,  (B.  N.  E.,)  a  band  of 
characteristic  coarse  conglomerate  occurs,  justifies  the  arrange- 
ment adopted. 

458.  At  a  point  on  the  Big  East  IFork  of  Little  Pigeon,  from  seven  to 
eigbt  milea  from  Sevierville,  the  line  of  division,  as  adopted,  between  the 
Graptolite  ehale  and  the  Ocoee  slate,  crosses  ihh  stream.  Dast  of  lliis 
line  is  the  band  of  conglomerate  spoken  of.  The  conglomerate  is  half  a 
mile,  or  more,  wide,  includes  two  or  three  narrow  belts  of  slate,  and  forms 
a  sharp,  conspicuous  ridge.  Beyond  this  ridge,  to  the  east,  are  found  the 
same  talcose  slates  that  occur  in  the  line  of  section  on  the  West  Fork. 

454.  Below  the  ridge,  on  the  west,  is  slate,  ot  shale,  for  one  mile,  some  of 
it  certainly  Graptolite  Shale;  then  comes  the  Trenton,  with  Lepiiena  seri- 
tea,  and  other  fossils,  and  then  the  Knox.  This  corresponds  to  the  parallel 
part  of  the  West  Fork  section, 

455.  It  will  be  observed  that  the  West  Fork  section  of  the 
Ocoee  rocks,  interpolating  the  conglomerate  ridge  of  the  Big 
East  Fork,  is  like  the  Tcllico  section,  in  having  a  wide  belt  of 
slates  between  the  two  ranges  of  mixed  rocks,  conglomerates 
as  well  as  slates,  the  greater  range  on  the  sontheast,  and  the 
less  on  tlie  northwest.  The  same  feature,  though  not  so  well 
marked,  is  seen  on  the  Ocoee  Eiver. 

The  Little  Tennessee  section  differs  in  presenting  hands  of 
limestone  and  dolomite. 

45fi.  (e.)  Advancing  northeastward,  to  the  waters  of  the  Big 
Pigeon,  in  Cocke  County,  we  find  the  conglomerates  and  slates 
of  the  Ocoee  Group,  in  great  part,  giving  way  to  the  strata  of 
superior  formation.  The  great  belt  we  have  been  considering 
becomes  very  much  narrowed.  It  widens,  to  some  extent,  in 
the  valley  of  the  French  Broad,  but  north  of  this,  its  strata 
are  redncedto  comparatively  narrow,  and  more  or  less  detaohed 
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strips.  As  a  consequence  of  this,  the  northeasterly  counties 
along  the  North  Carolina  border  have  not  great  areas  of  moun- 
tain country,  like  Sevier,  Monroe  and.  Polk. 

457.  {/)  Newport,  the  county  soat  of|Cocke,  is'loeated  immediately  on  the 
junction  of  the  Nash  Qraptoliie  Shale  and  the  Trenton.  The  latter  rocks 
form  here  a  comparatively  narrow  band.  Fas^jig  these,  and  ira-oeling  up 
the  French  Broad  River,  a  great  section  of  Knox  limestones  and  dolomites 
ie  seen.  These  Knox  rooks  extend  up  the  river  to  a  point  aixiut  sis  miles 
(five  direct)  from  Newport.  The  prevailing  eoior  Is  blue,  though  many 
layers  are  gray.  In  thia  section  are  several  minor  fleiures  and  faults, 
(Seeeection  on  the  map.) 

458.  Succeeding  these,  we  neit  cross  a  helt  of  Knox  red  shales,  more  or 
less  calcareous,  the  belt  being  narrow  on  the  road,  but  reaching  one  fourth 
of  a  mile  in  width,  at  a  point  not  far  o&  to  the  northeast. 

459.  Following  the  shales  is  a  fine  display  of  Chilhowee  sandstones, 
which  are  the  rocks  for  about  one-fourth  of  a  mile,  or  more.  The  first  part 
of  tiie  mass  is  gray  quartaose  sandstone,  some  of  it  with  green  grains;  the 
second  part  whitish  and  quartaose.  Some  of  the  layers  contain  Scoliihus 
linearis. 

460.  Passing  the  sandstones,  we  meet  with  the  Ocoee  Group, 
and  for  eight  miles  (seven  direct)  travel  upon  it.  The  Group, 
here,  is  mostly  shale  or  slate,  the  bands  of  conglomerate  oc- 
curring at  intervals.  Atone  point  a  few  layers  of  dolomite 
are  seen. 

The  first  shales  met  ■with,  are  more  or  less  sandy,  and  have 
not  so  much  the  usual  metamorphic  aspect.  The  country,  too, 
is  comparatively  open.  The  shales  of  the  eastern  part  of  the 
belt,  however,  present  the  semi -metamorphic  appearance,  are 
greenish  talcose,  and  weather,  at  some  points,  to  a  chestnut 
brown.  With  the  conglomerates  they  form  a  mountainous 
region. 

461.  After  the  Ocoee,  the  Chilhoweo  sandstones  re-appear  and  continue, 
for  several  miles,  up  the  river  to  the  State  line  at  the  "  Painted  Bock.'' 
Just  below  Fainted  Rock,  the  river  makes  a  short  horse-shoe  bend  as  it 
passes  in  a  deep  gorge  through  the  sandstones.  On  the  north  side,  the 
strata  are  nearly  horizontal,  and  are  piled  up  in  a  magnificent  section, 
esposing  a  thousand  feet  of  rocks.     (J  63.) 

462.  In  North  Carolina,  a  short  distance  beyond  the  line,  the 
Ocoee  Group  sets  in  again,  and  is  the  formation  to  within  a 
mile  of  the  Warm  Springs.  Then  follows  a  Knox  belt.  The 
Springs  are  located  on  Knox  dolomite,  and  the  belt  to  which  it 

Sig.  13.    Tol.  1. 
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belongs  rnne  westward  into  Tennessee,  terminating  just  within 
the  line.  Beyond  the  Springs  ioUow  Chilhowee  sandstones, 
then  Oeoee  rocks,  and  finally,  gneiss. 

463.  Tbe  Valley  0/  Paint  Oretk,  a  stream,  which  empties  into  the  French 
Broad  at  Painted  Eoek,  is  within  Tennessee,  and  lies  between  two  Chil- 
howee sandstone  ranges,  Faint  Mountain  on  the  northwest,  and  the  line 
range  on  the  east.  (§  63.)  The  rocks  of  this  mountain-valley  belong  to  the 
Ocoee  Group,  and  are  talcose  slates,  with  dark  clay,  or  roofing  slates,  and  a 
few  bands  of  conglomerate. 

46i.  (g)  The  Big  Suit,  so  conspicuous  from  Greeneville, 
{§  62,)  is,  as  to  its  principal  range,  made  up  of  the  conglome- 
rates and  slates  of  the  Oeoeo  Group.  The  latter  are  pale 
greenish,  mostly,  but  include  some  purple  slates.  Much  of  the 
conglomerate  is  coarse;  pebbles,  as  large  as  pigeon's  eggs,  are 
abundant,  but  they  are  often  larger.  The  genera!  appearance 
of  these  rocks  recall  portions  of  the  OcOee  E  vei  sect  on. 

465.  Along  the  northwestern  base  of  the  m 
spurs  in  a.  line  of  knobs,  is  a  belt  of  Chilhowee 
massive  enough  to  have  formed  an  independent  mo  nan 

466.  It  may  be  remarked  here,  that  several  tra  a  f  hard  reddish  fer- 
ruginous sandstone  were  observed  on  une  of  the  spurs.  At  one  point,  on 
one  of  these  strata,  iron  ore  has  been  obtained,  the  ore  resulting,  doubtless, 
from  the  weathering  of  the  ted  rook. 

466J.  (A)  The  diagram  given  further  on,  (§  490,)  represents, 
in  a  general  way,  the  arrangement  of  the  rocks  about  Bumpass 
and  Greasy  Coves,  in  Washington  County.  In  this  section,  the 
outcrop  of  the  Ocoee  Group,  (II-,)  presents  no  largo  areas  like 
those  it  gives  in  Sevier  and  tbe  other  southern  TJnaka  Coun- 
ties. 

Between  II,  and  IT.,  on  the  left  of  the  section,  which  num- 
bers correspond  respectively  to  2,a  and  2,e  of  the  classification 
adopted,  is  a  great  fault,  presenting  another  instance  of  the 
kind  of  displacement  occurring  along  the  western  bases  of  most 
of  the  Chilhowee  Sandstone  Mountains.  (§  446.) 

467.  From  this  region,  towards  the  Virginia  line,  strips  of 
Ocoee  rocks  are  found,  as  beiore  mentioned,  (§  432,)  but  the 
group  in  general,  in  this  part  of  the  State,  is,  by  no  means  so 
important,  topographically,  as  a  mountain -maker,  or  otherwise, 
as  the  Chilhowee  sandstones,  or  as  the  gneissoid  rocks. 
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468.  (i.)  Approaching  the  Virginia  line,  however,  the  group 
ehowB  itself  in  considerable  masses,  and  forms,  m  part,  the 
groat  ridge  between  Tennessee  and  Worth  Carolina.  This 
ridge  is  the  northern  part  of  the  Stono  Mountain  range,  (§§  47 
and  48,)  the  more  southern  part  of  which  is  wholly  metamor- 
phie. 

468J.    In  the  First  Part  of  this  Report,  I  have  spoken  of  the 

Johnson  County  Cove,  (§  125,)  in  which  name  I  proposed  to  in- 
clude all  the  valley-lands  of  Johnson,  The.se  lands  lie  together, 
in  a  long  trough,  and  are  completely  surrounded  by  great 
mountains.  The  route  out  of  this  trough,  or  cove,  to  the  north- 
west, into  Virginia,  is  through  a  gorge  in  Iron  Mountain, 
(§  49,)  the  same  through  which  the  South  Pork  of  Laurel  runs. 
In  this  gorge,  a  fine  section  of  rocks  is  exhibited.  I  have  con- 
structed a  section  running  through  this  gorge,  and  extending, 
in  a  southeasterly  course,  across  the  upper  end  of  the  Johnson 
Cove,  to  the  North  Carolina  line.  The  gorge  lies  both  in  Vir- 
ginia and  Tennessee,  so  that  the  northwest  cad  of  the  section 


468J.  The  length,  of  thia  seetion  is  eight  milea,  and  iw  vertical  scale  is 
5000  feet  to  the  Such.  A,  is  Iron  Mountain ;  B,  the  Stone  Mountain 
Eange,  on  the  Ni>fth  Carolina  line,  the  point  being  6000  feet  above  the 
eea;  C,  is  the  Cove  between,  commencing  at  the  left  end  of  the  section. 
The  first  formation  is  Knox  dolomite,  dipping  as  represented;  then  comes 
a  great  mass  of  Chilhowee  sandstones,  nearly  horizontal,  and  separated 
from  the  KnoK  by  a  fault;  next  follows  a  groat  volume  of  conglomerate. 
The  conglomerate  is  cut  off  by  a  fault,  and  is  then  followed  by  Enos 
strata — bard,  ted  shales,  with  dolomite,  but  raostlj"  the  former — which  oc- 
cupy the  cove. 

469.  Crossing  these,  w©  reach  the  foot  of  the  mountain,  and,  in  ascend- 
ing, pass  over  a  heavy  belt  of  Chilhowee  sandstones,  and  then  two  massive 


iD.Google 


196  aEOLOGICAL   STEUCTURE  AND   FORMATIOKS. 

belts  of  conglomerate,  aeparatod  by  a  narrow  belt  of  pale  greenish  talcoae 
slatea ;  after  the  conglomerate,  slates  coma  in  ugaio,  and  continue  to  the 

Many  of  the  slates  mentioned,  contain  small  knots  of  quartz.  Those 
on  the  summit  run  ao  gradually  into  the  truly  metamorphic  rocks,  that  it 
is  not  eBBj  to  draw  the  line  of  separation.   (§  385.) 

470.  The  belt  of  conglomerate  in  Iron  Mountain,  at  A,  is, 
together  with  the  sandstones,  grandly  exposed  in  the  gorge 
of  the  mountain.  According  to  my  measurement,  the  direct 
thickness  of  the  conglomerate  alone,  at  this  point,  is  6600  feet. 
As  to  whether  this  is  tlie  true  thickness,  we  cannot  be  certain, 
though  in  tbis  case,  I  believe,  it  is  a  near  approximation.  In 
a  region  like  this,  are  minor  faults  and  displacementfl,  which 
render  measurements  uncertain. 

This  conglomerate  is  often  coarse;  the  pebbles  are  quartz, 
feldspar,  and  slate,  but  mainly  quartz.  They  are  held  in  a  si- 
liceous and  talcose  matrix.  The  rock,  when  freshly  broken, 
has  often  a  pale  greenish  color.     This  belt  contains  no  slate. 

471.  Near  its  western  side,  the  belt  holds  two  trap  dikes. 
No  truly  metamorphic  rocks  were  observed.  The  metamor- 
phic strip,  on  the  side  of  Iron  Mountain,  opposite  Taylorsville, 
spoken  of  in  chapter  sixth,  (§  398,)  appears  to  go  with  tbis  belt 
of  conglomerate,  its  place  being  between  the  latter  and  the 
Knox  on  the  east. 

472.  Useful  Boeks  and  Minerals. — At  a  number  of  points, 
the  slates  of  this  group  are  fissile  enough  to  yield  roofing- elates, 
as  near  Tellico  Iron  "Works.  (§  436.)  Other  localities  arc  on 
the  Ocooe  River,  and  on  the  West  and  Big  East  Forks  of  Lit- 
tle Pigeon,  in  Sevier  County.  But,  beside  these,  there  are  nu- 
merous localities  within  the  areas  occupied  by  the  Ocoeo  Groap, 
where  the  strata  present  the  features  of  roofing-slates,  and  are 
well  worthy  of  a  trial.  To  be  good  for  this  purpose,  they  mast 
contain  no  pyrites  ;  mast  split  easily,  with  smooth  surfaces,  into 
thin  plates;  must  not  readily  absorb  wat^r,  and  ought  to  be 
firm  and  tough. 

473.  Those  slates  which  contain  pyrites — a  mineral  composed 
of  iron  aod  sulphur,  and  often  decomposing  easily— can  be  used 
for  making  alum,  sulphur,  sulphuric  acid,  copperas,  and,  when 
magnoaia  is  present,  epsom  salts.   vA.  noted  instance   of  the 
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natural  formation  of  alum  and  epeom  salts  is  furnished  in  Alum 
Cove,  in  Sevier  County,  a  locality  of  which  I  have  already 
spoken.  (§  450.)  This  is  an  open  place,  under  a  shelving  rock 
— such  a  place  as  in  this  country  is  often  called  a  rockhouse. 
The  slates  around  and  above  this  contain  much  pyrites,  in  fine 
particlea,  and  even  in  rough  layers.  They  also  contain  reni- 
form  masses  of  dark  gray  sandstone  and  conglomerate.  The 
salts  are  formed  above,  and  are  brought  down  by  trickling 
streams  of  water.  There  waa  a  wagon  load  of  each  of  the  salts 
on  the  floor  of  the  cave,  when  visited  by  the  writer — the  ep- 
som  salts  being  at  one  end,  and  the  alum  at  the  other.  Fine 
cabinet  specimens  could  be  obtained,  white  and  pure,  a  cubic 
foot  in  volume.* 

474.  PyritiferouB  slates  of  this  kind,  are  frequently  met  with, 
and  their  presence  is  oft«n  indicated  by  a  line  of  iron  ore  on 
the  surface.  The  slates  at  Mundic  Bluff,  on  the  Ocoee,  have 
been  mentioned.  (|  425.) 

475.  It  is  in  this  formation  that  the  most  important  gold- 
bearing  quartz  veins  of  the  State  are  found.  Gold  can  be,  and 
in  fact  the  most  of  it  has  been,  washed  out  of  the  gravel  and 
sand  found  in  the  beds  of  the  streams,  occurring  in  the  region 
of  the  veins;  but  it  originally  came  from  these  veins.  The 
quartz  has  crumbled  down  with  the  adjacent  rocks,  and  libera- 
ted the  gold,  which,  with  the  rocky  fragments,  has  been  washed 
into  the  streams.  There  are  several  regions  in  McMinn,  Mon- 
roe, and  Blount,  where  gold  has  been  found.  In  the  Third  Part 
of  the  Beport,  the  facts  bearing  on  the  occurrence  and  yield  of 
gold  in  Tennessee,  will  be  more  fully  presented. 

476.  I  have  spoken  of  the  conglomerate  and  breccia  lime- 
stones found  in  association  with  the  Ocoee  rocks.  Such  occur 
on  the  Little  Tennessee  Eiver,  and  in  other  regions.  (§  440.) 
These  are  interesting  as  supplying  frequently  a  beautiful  mar- 
ble.    The  fragments  making  up  the  rock  have    different  colors, 


)f  thU  region,  our  guide  led  ua  to  the  caie.  where  we  remained 

(or  the  night.    Al- 
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and  a  block,  having  no  hard  pebbles  or  places  in  it,  can  bo  pol- 
ished, and  will  then  present  an  agreeable  checkered  or  blotched 
appearance. 

477.  Agricultural  Features. — These  are,  in  the  main,  much 
like  those  of  the  Metam Orphic  Group,  (pp.  180-81).  Libethat, 
the  Ocoee  Group  has  its  great  mountains,  on  many  of  which 
are  open  woods,  and  even  bald  places,  suitable  for  grazing. 
Other  mountains  of  the  group  are  covered  with  balsam,  spruce, 
and  small  evergreens,  so  thickly  set  as  to  form  a  mass  of  wild 
vegetation,  almost  impenetrable.  (§  83.)  From  my  own  ob- 
servations, I  feel  safe  in  saying  that  the  open-wooded,  or  the 
grazing  mountains,  are  far  more  numerous  than  the  others. 
Such  points  and  ridges,  as  are  covered  with  balsam  and  its 
associates,  are  very  high.  The  lower  ridges  are  nearly  all  open 
and  easily  accessible,  presenting  free  and  desirable  "ranges" 
for  cattle,  well  appreciated  by  "stock  raisers." 

478,  The  high  valleys  and  plateaus  of  this  Group,  (§  435), 
present  many  areas  which  can  be,  and  are,  cultivated.  The 
elevation  makes  such  places  well  adapted  to  the  growth  of  fruit. 


Section  II, 
THE  CHILHOWEB  SANDSTONE;  FORMATION,  2,5. 

IBACTBBi      P0SSIL8  ;      THICKSESS — 

m,    (.)  um.L   ..onoKi  (S)  ibok 

W    .OBPi..  AK»  ORU.Y    COT.    S.OT.O,  ;     (J) 


479.  rollowing  the  Ocoee  Group,  in  ascending  order,  is  a  aeries  of  sand- 
stones constituting  the  Chilhowee  Formation.  I  hare  given  this  name  to 
these  sandstones  for  the  reason  that  they  are  finely  displayed  in  the  well- 
tnown  and  conspicuous  Chilhowee  Mountain.  (J  10.)  It  has  been  stated, 
that  the  rocks  of  this  formation  are  not  always  easily  separated  from  those 
of  the  Oeoee  series.  (^  421.)  In  the  main,  the  distinction  is  well  marked, 
for  the  characteristic  rocks  of  one  are  sandstones,  often  inclnding  whitish 
quartzose  beds,  while  those  of  the  other  are  dark,  coarse  conglomerates, 
and  semi-metamorphie  slates. 

480.  Lithologieal  Character;  Fossils;  Thickness. — Tho  litho- 
logical  character  has  been,  in  part,  given.    It  is  a  great  group 
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of  heavy -Ijcdded  sandstonos,  often  dark,  but  generally  weather- 
ing to  a  grayish  white,  and  containing  great  beds  of  whitish 
qaartzoso  sandstone,  or  quartzite.  Interatratified  with  the 
heavy-bedded  rocks  are,  at  some  points,  sandy  shales,  and  thin 
flags,  often  containing  scales  of  mica.  Some  of  the  sandstones 
are  coarse  and  approach  fine  conglomerate.  It  may  be  men- 
tioned, too,  that  not  unfrequently  the  strata  have  green  grains 
(glauconite)  disseminated  through  them. 

481.  The  sandstones  of  this  Group  very  often  show  the 
worm-holes,  and  the  sandy  rods  within  them,  belonging  to  Hall's 
species  scolithus  linearis.  It  is  the  exception  not  to  meet  with 
them.  In  addition  to  these,  the  surfaces  of  the  strata  some- 
times show  impreasions  of  fucoids.  No  other  fossils,  that  I 
know  of,  have  been  found  in  this  horizon  of  Tennessee. 

482.  This  formation  is  by  no  means  as  thick  as  the  Ocoee 
series;  yet  it  has  volume  enough  to  form  conspicuous  mountain 
ridges.  It  is  nob  easy  to  determine  its  thickness;  its  maximum 
is  not  less,  however,  than  2,000  feet,  and  it  may  be  considerably 
more.  The  sections  to  be  given  will  aid  us  in  estimating  the 
thickness. 

483.  Topographical  Melations. — The  Chilhowee  is  the  third, 
and  the  last  of  the  Unaka  Formations.  As  stated,  it  is  the  for- 
mation of  the  great  outliers.  (§  422).  Of  the  mountains  men- 
tioned under  "  Unaka  Chain,"  (pages  22  to  28,)  the  following 
are,  for  the  most  part,  made  of  these  i-ocks : 

FoKffe  Mountain  -  _                      ^28  Johnson  Counly 

iTon^Mofmlmm  J  49  Johnson  and  Carter. 

HoUton  Mountatn  ~?  50  Jokmon   Carter  and  SullivaTt. 

Doe  Mountatn  ?  51  JoAnaon 

Flint  Range  |  51  Johnson  and  CarUr. 

Buffalo  and  Cherokee  Mouniaina        ?  60  Waakmgion 

JHei  Mounlmn  ~J  60  Washington 

PaM  Mounlatn  i  63  Greene 

Meadow  Creek  Mountatn  J  64  Qreene  and  dele. 

EngUaKs  Mountain  ?  69  Oockt,  and  8e«i.er 

Chilhowee  Mountain  ?  70  Seiner  and  Blount, 

Ouide  Mountain  i  11  Monroe 

Star's  Mountain  i  11  MeMmit  and  Polk. 

There  are  a  few  others,  hut  the^e  are  the  principal  ones.  Most 
of  thom  are  remarkable  tor  their  isolated  positions,  and  for  the 
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bold  and  abrupt  manner  in  which  they  rise  up  from  the  valleys 
or  low  lands. 

484.  At  the  ends  of  these  mountains,  the  sandstones,  which 
form  them,  are  suddenly  and  curiously  cut  off  and  wholly  dis- 
appear. The  mountains,  and  their  rocks  of  course,  lie  generally, 
immediately  on  the  southeast  side  of  a  fault.  The  sandstones 
"broken  in  wide  blades  appear  to  have  been  thrust  up  endwise, 
to  the  northwest,  through  the  overlying  formations.  The  dis- 
placement is,  in  some  case^,  very  great.  In  the  case  of  Chilho- 
wee  Mountain,  (see  section,  page  190,)  the  sandstones,  or  rather 
Ocoee  conglomerates,  have  been  brought  up  and  abutted  against 
carboniferous  limestone. 

485,  The  mountains  of  the  formation  have  elevations  varying 
from  less  than  1,000  to  2,000  feet  above  their  bases  They  have 
but  very  few  or  no  great  spurs.  These,  when  they  exist,  are 
short. 


—(a)  I  will  first  notice  the  Chilhowee  sand- 
stones of  the  Laurel  or  Johnson  Cove;  section  already  given 
on  page  190.  Here  is  a  great  presentation  of  these  sandstones. 
The  direct  thickness  cannot  be  much,  if  any  less,  than  2000 
feet.     This  estimate  is  baaed  upon  a  partial  measurement. 

The  strata  are  mostly  heavy-bedded  gray  sandstones,  often 
quartzose.     The  uppermost  beds  are  sandy  shales. 

487.  It  will  be  observed  that  these  rocks  form  on  the  left  of 
the  section,  a  shallow  depression.  "We  have  in  this  depression 
the  commencement,  or  apex,  of  a  great  Y-shaped  synclinal  val- 
ley, or  trough,  that  extends,  widening  as  it  goes,  to  tha  southwest 
and  nearly  to  the  Watauga  Biver.  It  is  a  trough  of  Chilhowee 
sandstones,  the  Dorthwestern  edge  of  which  is  Holston  Moun- 
tain, and  the  southeastern,  Iron  Mountain.  (See  Map.)  It  is 
one  of  the  best  marked  synclinals  in  East  Tennessee.  The 
sandstones  of  its  two  edges  are  thrown  up  within  the  linos  re- 
spectively, of  two  great  faults,  one  at  the  northwestern  base  of 
the  Holston,  the  other  at  the  southeastern  base  of  Iron  Moun- 
tain. In  the  Holston  the  rocks  dip  to  the  southeast,  in  Iron 
Mountain  to  the  northwest. 

488.  This  trough  of  Chilhowee  sandstones  holds  within  it 
the  hard  variegated  shales,  and  the  dolomites  of  the  overlying 
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Knox  Group.    High  in  its  angle  is  the  hasin  called  Shady  j  its 
lower,  wider  portion  is  the  Stony  Creek  Valley. 

The  elevation  of  the  edges  of  the  sandstone  is  snfflciently 
great  to  bring  up  more  or  less  of  the  conglomerate,  especially 
on  the  southeastern  side. 

489.  (S)  The  Iron  Mountain  just  spoken  of,  is  intersect- 
ed in  Carter  County  by  Doe  River.  In  the  Gap  is  a  good 
section  of  the  Chilhowee  strata. 

Below  I  give  the  section  and  the  results  of  measurement  made  by  my- 
self. The  thickness  in  each  case,  is  direct.  The  strata  dip  to  the  northwest 
in  angles  varying  from  36°  to  55°.  The  series  commences  at  the  fault  on 
the  southeastern  side  of  the  mountain,  and  advances  to  the  northwest,  or, 
in  other  words,  it  is  given  in  ascending  order.  The  rooks  on  the  southeaat- 
ern  side  of  the  fault,  are  Knox  Shales. 

Sandstones  with  fine  conglomerate ;  soiSe  of  the  sandstones  hard 

andquartzose 472  feet. 

Heavy  gray  quartzose  rock  mostly „ 60  " 

Sandstones  with  conglomerate,  dark  and  even  bedded 44  " 

Heavy  gray  quartzose  sandstone,  with  unimportant  layers  of  fine 

conglomerate , gO  u 

Sandstones  not  well  seen 180  a 

Heavy  bedded  quartzose  sandstones 38  '' 

Sandstones  and  fine  conglomerate  with  two  quartzose  hands 275  " 

Thin  sandstones  and  sandy  shales 32o  " 

Qoartaose  sandstone. 40  " 

Thick  and  thin  bedded  sandstones,  generally  dark  colored,  oc- 
casionally sandy  shales,  hut  little  fine  conglomerate 1,720  " 


Sandstones  and  sandy  shales 370  " 

Quartzosft  sandstones 35  ■; 

Sandstones  and  sandy  shales *. 250  " 

Quartzose  sandstones „. 10  " 

Sandstones  and  shales  as  above , JO  " 

Quartzose  sandstone 55  '< 

4,039  feet. 

The  last  bed  above  is  followed  by  Knos  Shales,  which  continue  on  to 

Elizabethton   and  beyond.      The  conglomerate  given   in  the  section,   is 

simply  coarse  sandstone.     It  is  probable  that  the  great  aggregate  thickness 

of  the  strata  is  due  in  part  to  recurrence  by  faulting  and  displacement. 

4yO.  (c)  The  following  is  a  general  section  through  Bompass 
and  Greasy  Govts,  in  Washington  County.    It  is  not  intended 
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to  be  aecnratfl  in  detail.  It  presents  the  general  arrangement 
of  the  formations  along  a  lino  running,  in  a  northwesterly  and 
southeasterly  coarse,  near  the  intersection  of  the  Buffalo  and 
Eich  Mountain  Eange,  by  the  Nolichucky  River,     (§  60.) 


Wa  b 


The  Chilhowee  rocks  of  this  section  are  dark  sandstones  and 
and  sandy  shales,  with  lighter  bands  of  quartzose  sandstones. 
Two  or  three  of  tho  latter  are  conspicuous  in  the  vicinity  of 
the  Iron  works  at  the  northwestern  end  of  the  section.  Some 
of  the  shales  are  fine,  and  have  a  semi-metamorphic  appear- 


491,  (d)  A  grand  section  of  the  rocks  under  review,  are  seen 
on  the  French  Broad  Kiver  at  and  below  tho  "  Painted  Eock." 
In  the  great  amphitheater  that  the  river  and  the  cliflfe  form 
here,  not  less  than  a  thousand  feet  of  sandstones  are  seen, 
(§§  63  and  461.)  They  are  heavy  bedded  layers,  hard  and 
quartzose  often  containing  scolithus,  and  are  inters tratified  with 
thin  sandy  flags  and  shales.  In  a  portion  of  the  section  the 
rocks  are  nearly  horizontal.  Many  of  the  sandstones  are  dark 
colored;  some  contain  green  points.  The  shales  show  scales 
of  mica.  On  the  top  of  Paint  Mountain  the  weathered  strata 
might  be  taken  for  the  sandstones  and  sandy  shales  of  the 
Coal  Measures.  On  many  of  the  mountains,  in  fact,  enume- 
rated on  page  199,  the  rocks  have  such  an  aspect. 


492.  (e) 


The  section  on  page  190  crosses  Chilhowee  Mountain, 
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which  is  represented  at  one  point  in  the  diagram.  The  sand- 
8tOQC8,  as  well  as  the  Oeoee  conglomerates,  are  seen  to  be  the 
rocka  of  the  mountain.  The  sandstones  have  the  same  features 
here  that  they  have  in  the  mountains  further  north. 

493.  (/)  Star's  Mountain  is  cut  in  two  by  the  Hiwassee 
Eiver ;  in  the  gap  thus  formed  is  a  fine  exhibition  of  Chilhowee 
sandstones.  The  strata  are  nearly  horizontal  and  show  great 
thickness.     They  include  some  fine  conglomerate. 

494.  It  ia  not  necessary  to  give  more  examples.  The  truth 
is,  the  Jithological  features  of  this  formation  are  much  the 
same  in  all  of  its  presentations,  from  Virginia  to  Georgia, 

495.  Minerals  and  Useful  Jiocks.—I  have  not  met  with  any 
minerals  of  special  interest  in  this  formation. 

It  abounds  in  excellent  building  material.  Many  of  its  sand- 
stones are  in  smooth  layers  of  suitable  thickness,  and  could  be 
q^uarried  easily.  The  hard  quartzose  rocks  are  not  desirable 
for  such  purposes,  but  they  are  interstratified  with  beds  having 
a  more  open  sandy  texture,  which  can  be  worked.  Even  the 
harder  rocks,  when  partially  weathered,  become  often  pretty 
good  freestone.     At  some  points,  good  flags  might  be  obtained. 

496.  Agricultural  Features. — ^This  formation  is  confined  to 
mountain  ridges,  and  the  areas  suitable  for  cultivation  it  pre- 
sents, are  very  limited.  On  the  tops  of  some  of  its  mountains 
are  small  areas  which  can  be  cultivated.  The  soil  of  these  is 
frequently  quite  strong,  and  makes  good  garden  spots.  Bat  it 
is  as  pasture  ground  mainly  that  these  Chilhowee  Mountains 
have  any  special  agricultural  interest ;  and,  in  this  respect,  they 
are  much  like  the  other  TJnaka  ridgos,  of  which  I  have  spoken. 
They  have  none  of  the  characteristic  bald  places  of  the  latter, 
(§§  416  and  477.) 


Section  III. 
THE  KNOXfOB  KNOXVILLE  GEODP;  FORMATION,  2,c. 

THE    KBOXVILLH  AND   WEBB'B    Klt>QB   8BCTI0N,    PRELIMINART 
.TB   AND    BAUI,TS 


2c'.  KNOS  SANDSTONE;  I.ITKOLOGICAL 
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2o".  KJTOX  SHALE;  litholooical  chakacibk; 
2^"',  KNOX  DOLOMITE 


497.  This  great  series  of  sandstones  and  shales,  dolomites 
and  limestones,  forms,  by  its  outcrops,  the  greater  part  of  the 
surface  of  the  Bast  Tennessee  Valley.  With  the  exception  of  a 
single  spot  in  Stewart  County,  (§  364,)  its  strata  are  confined 
to  Bast  Tennessee. 

Tbe  city  of  Knoxriile  is  located  on  a  ridge  made  up  of  its 
limestones  and  dolomites ;  and  this  circumstance,  together  with 
the  fact  that  the  threefold  typical  character  of  the  series  is  well 
developed  in  Knox  County,  has  indneed  me  to  name  it  the 
Knoxville,  or  the  Knox  Group. 

498.  The  Knoxville  and  Webb's  Eidge  Section;  Preliminary. — 
Before  entering  fully  into  the  consideration  of  the  Group,  let 
us  first  notice  the  following  section.  This  section  commences 
at  Webb's  (or  Eosebury's)  Ridge,  nearly  three  miles  northwest 
from  Knoxville,  and  extends  to  the  Holaton  River,  It  is  about 
three  miles  in  length,  and  was  taken  along  Second  Creek.  In 
this  are  seen  the  three  subdivisions  of  tbe  Group. 


499.  Commencing  at  the  fault  on  the  left  and  proceeding  to- 
wards Knoxville,  we  have  first,  in  Webb's  Ridge,  a  series  of 
bard,  brown,  greenish  and  gray  shales,  and  thin  sandstones, 
inters tratified  with  which  are  several  layers  of  hard,  dark  gray 
sandstone,'  the  whole  being  540  feet  thick.  The  hard  strata 
have  given  origin  to  the  ridge. 

500.  This  series  is  followed,  in  Poor  Valley,  by  soft  variega- 
ted shales.    These  were,  originally,  more  calcareous  than  now. 
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They  include,  occasionally,  thin  bands  of  litneBtono,  which  is 
often  oolitic  and  somelimoa  foBsilferous,  Owing  to  local  folds 
and  displacements,  it  is  nest  to  impossible  to  ascertain  the  true 
thickness  of  these  shales.  As  an  approximation  1,500  feet  may 
be  taken  ;  it  may  be  mnch  more.  It  will  he  observed  that  the 
softehales  lie  in  a  depression  between  ridges.  They  have  yield- 
ed to  denuding  agencies  more  readily  than  the  rocks  of  the 
ridges,  and  hence  the  valley. 

501.  Next  follows  a  very  heavy  series  of  dolomites  and  lime- 
etonea.  These  strata  are  in  the  ridge  M,  and  occur,  in  ascending 
order,  as  below: 

(a)  Limeatone  and  Dolomite,  mostly  blue,  but  some  of  the  upper 
strata  dark  gray  and  sparry;  the  blue  i a  partly  compact  and 
partly  oolitic ;  tlie  lower  part  is  interstratifled  with  shale,  thus 
running  into  the  shale  division  below;  foasiliferous ;  entire 
thichness 650  feet 

(i)  Dolomite,  mostly  dark  gray  and  sparry,  heavy  bedded ;  con- 
tains more  or  less  cbert  throughout,  some  of  which  approaches 
sandstone;  upper  part  includes  gray  dolomite;  thickness 1,871)   " 

(e)   Chert 4   " 

(d)  Dolomite  and  Limestone,  mostly  light  gray  sparry  dolomite, 
with  more  or  less  chert  throughout ;  upper  part  inters  (ratified 
with  blue  layers  which  are  foasiliferous;  thickness 980   " 

Entire  thickneaa 8, 604  feet 

502.  These  rocks  make  up  the  ridge  M,  and  are  followed  on 
the  east  hy  the  Trenton  series.  The  ridge  owes  its  existence, 
in  good  part,  to  the  chert  contained  in  the  dolomites  and  lime- 
stones. This  chert  in  a  clear  section,  such  as  is  seen  along  the 
Stream  in  the  gap  of  the  ridge,  makes  but  little  show  compara- 
tively. On  the  top  and  sides  of  the  ridge,  however,  it  is  very 
abundant;  the  surface  is  covered  with  its  loose  angular  frag- 
ments, so  much  so  as  to  suggest  the  name,  Flint  Eidge. 

The  Knosville  Eidge  is  composed  of  the  dolomites  that  we  find  in  M. 
Between  these  ridges  the  rocks  belong  to  the  Trenton  and  Nashville  for- 
mations, and  will  be  spoken  of  in  another  place. 

503.  The  part  of  the  section  between  the  fault  on  the  left 
and  the  eastern,  or  southeastern,  base  of  the  ridge  M,  is  to  be 
taken  as  typical  of  the  Knox  Group.  It  is  seen  that  the  gronp 
in  the  section  has  a  threefold  character;   its  lower  division  is 
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characterized  by  the  presence  of  hard  shales  and  sandstones ; 
its  second  division  by  softer  shales;  and  its  uppermost,  and 
greatest,  by  massive  dolomites  and  limestones,  containing  more 
or  less  chert. 

504.  Subdivisions. — In  accordance  with  this,  the  Group,  in 
general,  has  been  divided,  in  ascending  order,  as  follows  : 

2,c'.  KnoK  Sandstone. 

2,c".  Knox  Stale,  and 

2,c"'.  Ecos  Dolomite. 
605.  Bacli  of  the  above  diviBiona  has  its  especial  topography.  The  flret 
builds  up  sharp  roof-like,  or  when  notched,  saw-like  ridges.  In  the  typi- 
cal section  Webb's  Eidge  is  one  of  the  roof-like  class.  The  second  division 
is  valley-making,  and  the  third  gives  us  a  broad,  rounded,  and  generally 
cherty  ridge,  like  M,  and  the  Knoxville  Kidge  in  the  section.  These  char- 
acteriatic  ridges  exist  only  where  the  strata  dip  at  a  considerable  angle. 
(Compare  gg  103,  104,  and  on,) 

506.  The  threefold  character  of  the  Group  is  well  marked 
west  and  south  of  Knoxville,  both  as  to  rocks  and  topography 
In  the  northeastern  part  of  the  Valley,  however,  as  in  Sullivan, 
Greene,  Washington,  Johnson  and  Carter,  it  is  not  so  promi 
nent;  the  shales  of  the  \ovrer  divisions  beeomemore  calcareous, 
and  often  include  beds  of  dolomite  and  limestone;  the  topog- 
raphy, too,  is  different.     (See  §§  108  and  109,) 

507.  The  two  lower  divisions,  when  esposed  in  any  part  of 
the  Valley,  show,  occasionaily,  beds  of  dolomite  and  limestone, 
one  of  the  circumstances  uniting  the  three  divisions ;  but  in 
SulHvan,  Greene,  etc.,  the  rocks  mentioned,  become  more  abun- 
dant, comparatively,  and  more  mixed  with  shale.  We  may, 
indeed,  say  that  the  Knox  Group,  in  the  northeastern  part  of 
the  State,  is  a  great  series  of  calcareous  roeks,  (limestones  and 
dolomites,}  the  upper  part  free  from  shaly  admixture;  the 
rocks  of  the  middle  and  lower  parts  frequently  inters tratifled 
with  bands  of  shale,  and  often  striped  with  thin  seams  of  it; 
■while,  at  the  bottom,  the  shales  predominate,  are  harder,  and 
sometimes  hold  sandstones  which  are  variegated,  and  occasion- 
ally jaspery, 

508.  Geographical  Distribution ;  Belts  and  Faults. — It  is  not 
necessary  to  enumerate  here  the  areas  in  which  the  Knox 
strata  outcrop.  The  map  has  been  prepared  for  the  purpose 
of  showing  them,  and  reference  must  be  made  to  it.    Attention 
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is  called,  however,  to  the  occurrence  of  the  Group  in  long  belts 
or  ribboRB.  There  is  a  most  remarkable  set  of  these  west  of 
Knoxville,  Some  of  the  ribbons  run  entirely  across  the  State, 
and,  indeed,  beyond  its  limits,  in  both  directions,  carrying 
with  them  the  characteristic  ridges  and  valleys  of  the  Group. 
(Compare  §§  93,  94  and  108.)  The  diagram  on  page  190, 
presents  sections  of  these  ribbons.  The  spaces  between  the 
consecutive  faults,  as  represented  in  this  diagram,  are  mostly 
filled  up  with  Knox  strata — the  northwest  and  middle  portions 
of  each  being  occupied  by  them.  The  southeast  sides  are 
usually  Trenton  and  Nashville  strata,  though  sometimes  em- 
bracing the  Niagara,  Black  Shale  and  the  Siliceous. 

509.  The  ribbons  are  bounded  by  the  faults.  They  are  long 
belja  of  strata,  having  a  northeastern  and  southwestern  trend, 
that  have  been  split  off,  tilted  and  crowded  together,  the  edge 
of  one  overlapping  the  adjacent  edge  of  the  other,  like  slates 
on  a  roof.     (See  also  §§  344  and  359.) 

510.  A  typical  general  section  of  one  of  these  ribbons,  com- 
mencing at  the  fault  on  the  northwest,  and  ending  with  that 
on  the  southeast,  is  as  follows; 

(o)  Following  the  fault  is  a  sharp  ridge,  holding  the  hard  layers 
of  the  subdivision,  the  Knox  Sandstone.  The  plane  of  the 
fault  is  often  included  in  the  ndga  as  stated  helow, 

(6)    Sest  a  Knox  Shale  valley. 

(c)    Then  follows  a  wide  Knoz:  Dolomite  cherty  ridge. 

(e)  A  wide  blue  limestone  (Trenton  and  Nsshville)  valley.  As 
we  pass  int«  this  valley  from  the  chert  ridge,  the  strata  are 
seen  to  dip  at  a  less  angle  than  further  back. 

(/)  Here  follows,  in  manycases,  tlie  second  fault,  cutting  off  the 
formations.  If  such  is  not  the  case,  the  Dyestone  Group  (Ni- 
agara) may  come  in  and  terminate  the  series,  or  this  may  be 
followed  by  the  Black  Shale  and  the  Siliceous  Group. 
"When  this  latter  formation ,  the  Siliceous,  ends  the  series,  its 
hard  chert  rooks  are  brought  in  contact  with  the  sandstones 
of  theloweat  Knox  division  ;  in  this  case  both  chert  and 
sandstone  make  the  crested  ridge,  the  fault-plane  cutting 
the  ridge  longitudinally. 

The  second  fault  occasionally  cuts  off  a  part,  or  all,  of  the 
Trenton  and  Nashville  strata,  in  which  case,  the  upper 
Knoi  te»mi nates  the  series. 

511.  The  formations  just  mentioned,  the  Dyestone,  Black  Shale  and  Sili- 
ceous Group,  are  not  usually  heavy,  and  are  often  found  with  the  Knox 
Sandstone  in,  or  near,  the  same  sharp  ridge. 
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u  -^  «          E12,  The  section  here  given,  maj  be 

"t  ^.  g      compared  with  the  diagram   on  page 

-;7P  "  ":      204.      The   correapondenoo   is  seen  at 


s  the  t 


ridges  and  the 


intervening  valley  on  the  left  ai 
cerned.  The  Knosville  fault  is  a  local 
one,  and  soon  disappears,  the  valley  be- 
tween Knoxville  and   M  teing  a  sjn- 

Tlie  typical  section  is  illustrated, 
also,  several  times  in  succession,  in  the 
diagram  on  page  190. 


^  I  513.  Synclinals  and  Antieli- 
^  nals.—la  the  region  of  Powell's 
g|i  Biver,  and  lying  in  the  counties 
"^■^  of  Claiborne,  Dnion,  and  Camp- 
*"  "S.  bell,  ia  a  broad  belt  of  tlie  Knox 
S  I      Group.       It    is    a     well-defined, 

1  -.  gently  curving  arch,  or  anticli- 
§  ^  nal,  the  axis  having  a  northeast- 
■g  I      erly  trend.    The  annexed  section 

K'S     illustrates  its  features,  as  well  as 

2  I  the  relations  the  Group  itself  sus- 
J  fe  tains  to  the  other  formations. 
a"  ^  ^  The  elevation  at  some  points 
&S  l''''°"§  Powell's  Eiver,  is  suflSclent 
^  .,  ■§  to  bring  up  the  top  part  of  the 
:   I  m  shale  member. 


jjW's  614,  Most  of  the  valleys  of  EastTen- 
fi  d  S  leasee  lie  in  lie  outcrops  of  imhrieated 
-"I  *  formations,  like  Poor  Valley,  in  the 
f  o  I  section  on  page  190,  or  like  the  valleys 
J^  I  between  the  mountains  C  D  and  D  E, 
^  H  i  in  this  section.  The  ridges,  too,  have 
S  g  ,S  a  corresponding  relation  to  the  strata, 
;^  °1 1  This  results  from  the  fact  that,  faulting 
■^  J  and  imbrication  are  the  rule,  (^  359,) 
^  E  a  It  follows  that  true  synclinal  or  anti- 
?■  ~  £  clinal  valleys  and  ridges,  are  not  ordi- 
■<  „  S  narily  to  be  looked  for. 
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515.  A  second  important  anticlinal  exhibiting  Knox  strata, 
is  tliat  of  the  Sequatchee  Trough.  (See  Map,  and  tho  section 
on  page  139.)  An  interesting  synclinal,  holding  the  roclis  of 
the  Gronp,  has  been  noticed  oa  page  200. 

516.  Lithological  Character. — The  general  features  of  this 
division  have  been  given.  Its  principal  rocks  are  hard  shales, 
and  thin  sandstones,  heavier  sandstones  being  inter  stratified 
with  these.  The  heavier  sandstones  are  fine  or  coarse  grained, 
sometimes  quartzose.  They  occasionally  abound  in  green 
grains.  Eastward  and  southward  the  heavier  beds  cease  to  be 
conspicuous. 

In  the  section  of  Webb's  Eidge.  (§  499,)  the  hard,  dark, 
gray  sandstone  referred  to,  occurs  six  times  in  beds  from  three 
to  ton  feet  thick,  and  weathers  Into  a  buff,  softer  materia!.  In 
general,  the  included  layers  vary  much  in  appearance.  As 
before  stated,  (|  507,)  beds  of  dolomite  are  met  with  in  the 
division. 

The  thickness  of  these  rocks  cannot  be  much  leas  than  800 
or  1000  feet.  In  Webb's  Eidge,  where  they  are  in  less  force 
than  at  many  other  points,  the  thickness  is  540  feet. 

517.  The  strata  are  often  ripple-marked,  and  sometimes  cov- 
ered with  fucoidal  impressions  and  ridgea.  Aside  from  fucoids, 
I  have  not  met  with  any  fossils  in  these  rocks. 

518.  In  the  northeastern  counties,  Johnson,  Carter,  Wash- 
ington, etc.,  the  division  becomes  more  calcareous.  (§  507.) 

In  these,  and  in  the  other  mountain  counties  further  south, 
wo  sometimes  meet  with  layers  of  jaspery  rock  in  this  boriaon, 
especially  when  in  the  vicinity  of  a  Chilhowee  sandstone  moun- 
tain. I  have  seen  beautiful  specimens  of  jasper  and  chalce- 
dony in  these  beds, 

519.  It  may  be  mentioned  as  a  prominent  feature  of  thie  division  and  of 
tte  Knos  Sliale  oTerlying  it,  that  they  present  ahales  and  eandstonea  of 
many  different  colors.  The  rocks  are  pale  green,  brown,  and  red,  chest- 
nut-colored, buff,  gray  and  other  colors.  Brownish  red,  greenish  and  buff, 
are,  perbaps,  tbe  prevailing  tiafa.  The  colors  are  often  bright,  and  nota- 
bly agreeable. 

520.  Topography. — The  sharp-crested  ridge,  as  stated,  is  the 
Sig  14.    Vol.  1. 
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characteristic  topographical  feature  of  the  Knox  aandstone 
when  its  layers  are  tilted.  (g§  505  and  510.)  Webb's  Midge 
has  been  spoken  of.  Other  exaniples  are  Beaver,  Bull  Sun, 
and  Mine  Midges,  crossed  auccessively  in  going  from  Knosville 
to  Clinton;  Piny,  between  Clinton  and  Walden'g  Ridge; 
another  is  Comby,  in  Hancock  and  Grainger;  another  in  G^rain- 
ger  skirts  the  eastern  base  of  Clinch  Mountain,  the  northern 
extension,  in  reality,  of  Webb's  Eidge,  (§  530;)  the  ridge  im- 
mediately west  of  Eogeraville  ia  an  example ;  of  thia  class,  too, 
is  the  so  called  Bays  Mmintain,^  forming  the  southeastern 
boundary  of  Knox  County.  These  are  a  few  among  the  most 
prominent. 

The  location  of  most  of  these  ridges  is  indicated  upon  the  Map.  Their 
normal  places  in  the  great  rocky  ribbons  split  off  by  the  faults,  have  haen 
given,  (g  510.)  They  are  not  known  by  the  same  name  throiiglioul.  Tho 
samo  local  name  is  applied  in  some  cases,  to  parts  of  very  different 
ranges.  Pine,  or  Finy,  is  very  commonly  given  to  them  for  the  reason  that 
they  are  often  covered  with  pines. 

Tho  ridges  are  not  high,  their  elovaiion  rarely  exceeding  400 
feet,  and  being  generally  under  this. 

521.  Minerals. — Many  of  the  iron -ore  (limonite)  deposits  ot 
the  eastern  mountain  counties  rest  upon  the  rocks  of  this  and 
the  succeeding  Knox  divisions.  Of  these  deposits  I  will  speak 
hereafter. 

In  Carter  County,  seven  miles  above  Elizabethton,  on  the 
west  side  of  Stony  Creek,  is  a  layer  of  massive  hematite,  from 
one  to  two  feet  in  thickness.  The  locality  is  known  as  the 
Cannon  bank.  The  iron-ore  is  regularly  stratified,  rests  on  a 
thin  bed  of  conglomerate  holding  small  pebbles,  and  has  sandy 
slialea  above.  The  group  of  rocks  appears  to  belong  to  the 
lower  part  of  the  division  under  consideration.  It  may,  how- 
ever, belong  to  tho  upper  part  of  the  Chilhowee  Formation. 

The  occurrence  of  jasper  and  chalcedony  in  this  division, 
has  already  been  mentioned.     (§  518.) 

522.  This,  the  second  division  of  the  Knox  Group,  is  the 
formation  of  numerous  subordinate   valleys  in   the  great  Val- 

'Thia  ridgBhfls  no  conoeotioQ  with  the  Buys  Mountain  between  Greene  and  BawkiUB. 
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ley  of  East  Tennessee.  It  i8  eminently  the  valley-raabmg 
portion  of  the  group,  especially  in  the  north-western,  western, 
and  southern  -portions  of  this  section  of  the  State.  It  is  a  for- 
mation of  great  interest  in  an  agricultoral  way.  In  connection 
with  the  blue  limestonea  of  the  lower  part  of  the  overlying 
division,  it  promises  an  interesting  paleontological  field. 

The  general  topograpbical  and  alructural  relations  of  the  division  have 
been  given,  and  it  will  not  be  necessary  to  dwell  upon  them  here.  (J^  503 
to  512.) 

523.  Lithological  Character;  TAicftness.— Tariegated  shales 
are  the  characteristic  rocks  of  this  division.*  (§  519.)  Inter- 
stratified  with  these,  at  intervals,  are  thin  layers  of  blue  lime- 
stone, which  is  often  oolitic.  These  rocks  yield  the  finest  speci- 
mens of  oolitic  limestone  to  bo  found  in  theState;  the  spher- 
ules are  often  as  largo  as  the  o's  on  this  page,  and  eomefimes 
larger.  The  calcareous  bands  in  the  lower  part  of  the  division 
are  not  numerous ;  toward  the  top,  they  generally  become  more 
abundant,  increasing  as  we  ascend,  until  finally  the  shales 
disappear,  and  the  blue  oolitic  limestone  and  dolomites  are  the 
only  rocks.  In  this  way,  the  shale  division  runs  into  the  upper- 
most one. 

524.  In  the  northeastern  part  of  the  State  the  shales,  as  a 
division,  are  not  well  characterized.  As  already  stated,  (§  507,) 
they  are  much  mixed  with  bods  of  limestone  and  dolomites, 
and  lose,  in  good  part,  their  distinctive  features.  Moreover,  in 
this  region  there  is  little  oolite  rock.  A  portion  of  the  shale 
appears  to  be  replaced  by  a  blue  limestone  containing  thin 
clayey  seams,  which  give  the  surface,  especially  when  weath- 
ered, a  striped  appearance. f  This  striped  rock,  occurs,  too, 
further  south,  its  place  being  at  the  top  of  the  shale. 

The  thickness  of  the  Knox  Shale  is  not  easily  determined. 
What  is  said  in  reference  to  the  thickness  of  the  strata  in  Poor 
Valley,  on  page  204,  applies  generally.  We  may  place  it  as 
an  approximation  at  1500  or  2000  feet. 

525.  Paleontology. — At  many  points  the  blue  limestones,  in- 
terpolated in  the  shales  of  this  division,  contain  fossils,    some- 

•Theae,  in  many  vslleja,  were,  perhtips,  much  morn  ealoarcoiis  Ihsn  fhey  are  nnw, 
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times  abundantly.  They  occur  both  in  compact  and  oolitic 
layers.  Toward  the  top  of  the  divison,  and  in  the  blue  rocks 
of  the  succeeding  division,  they  arc  aeen  at  many  points.  The 
shales  themselves,  are  occasionally  fossiliferous.  (See,  also,  § 
558.)  The  forms  are  certainly  of  an  ancient  type.  Those 
given  on  this  page  recall  Dr.  Owen's  species  of  the  "Lower 
Sandstone  of  the  Upper  Mississippi."  In  fact,  one  of  them  may 
be  identical  with  his  Lonchocephalus  Ckippeinaensis.^ 

526.  The  opportunity  has  not  been  presented  of  working  out 
satisfactorily,  the  fossils  of  tliis  geological  horiaon.  The  follow- 
ing have  been  described.    See  Appendix  A. 

(1.)  Q-<j)iciphalu3  limiiis;  Safford. 
(2.)  "  Roanenak;       " 

(B.)  "  JViHieaaemsij; " 

(4.)  Lonchocephaliis  /ecundws;  Safford. 
(6.)  Agnasius  arcanus;  " 

((i.)  lAngiila  prima?  Conrad. 

Nos.  1,  2,  4  and  B,  occur  in  a  Knox  Shale  Valley,  four  and  a 
half  miles  east  of  Kingston,  on  the  road  to  Knoxville,  The 
rock  is  a  thin  band  of  trilobitic  limestone,  almost,  wholly  made 
up  of  fragments  of  JJonchocephalus  fecundus.  The  others,  INos. 
3  &  6,  were  found  in  a  belt  of  shale,  at  a  point  about  a  mile  and 
a  quarter  north  of  Eogersville.  The  generic  names  are  after 
Owen,  and  are  used  provisionally.'!* 

It  might  be  mentioniid  here,  that  my  C.  aimilis  is  much  like  Mr,  Billings' 
Baihyuru)  Cordai,  of  the  Queiieo  Group.     [PaUozoie  FoiaiU,  Vol.  I.,  p.  *12.) 

The  difierence,  according  to  this  distinguislied  paleonlologist,  who  has 
seen  my  specimen  and  has  compared  it  with  his,  is  in  the  marginal  rim  of 
the  front  of  tha  head,  that  of  his,  being  more  convex  on  top. 

527.  Valleys;  Agricultural  Features.— In  the  section  between 
Knosviileand  Clinton,  the  Knox  Shale  gives  the  following  val- 
leys, namely.  Poor  Valley,  already  mentioned;  {§  500;)  Hinds' 
Valley,  lying  west  of  Elack  Oak  Eidge;  Bull  Run  Valley,  west 
of  Copper  JJidge ;  and  Wolf  Valley,  west  of  Chestnut  Bidge. 
Between  Clinton  and  Walden'a  Ridge,  is  still  another. 

Some  of  these,  are  sections  of  long  valley-ranges,  which 
reach  from  Virginia  to  Georgia.     (§|  119  and  508.)     That,  for 

•Geologieal  Sarveyof  Wisconsin,  Iowa  sod  MinneBota,  page  576,  Tab.  I  and  I,  A. 
tThe  description  of  IhesB  Speoiea  were  writtan  in  isao,  and  hnye  not  been  revised. 
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example,  of  which  the  Bui!  Eun  Valley  is  a  portion,  extends,  on 
the  one  hand,  into  Virginia,  and,  on  the  other,  into  G-eorgia. 
In  the  sonthern  part  of  the  State,  the  valleys  of  Eogcr's  and 
Candy's  Creeks,  tributaries  of  the  Hiwaseee,  are  sections  of  this 
range.  So,  also,  is  most  of  the  valley  of  Big  War  Creek,  to  the 
northeast,  toward^  Virginia.  And  atill  further  north,  Powell's 
Eiver  runs  for  a  nnmber  of  miles  in  it. 

528.  The  range,  of  which  Hinds'  Valley  is  a  section,  is,  also,  a 
long  one.  Its  northern  end,  ia  not  far  from  the  southern  ex- 
tremity of  Clinch  Mountain,  and  its  southern  is  in  Georgia. 
South  Mouse  Creek,  in  Bradley  County,  is  in  this  range. 

529.  All  of  the  valleys  west. of  Cleveland,  to  within  less  than 
a  mile  of  Whiie  Oak  Mountain,  are  Knox  Shale  Valleys,  and 
this  group  extends  far  into  Georgia.  The  shale  valley,  (Dog- 
wood Valley,)  in  which  Tunnel  Hill  Depot  is  situated,  belongs 
here. 

About  half  way  between  White  Oak  Mountain  and  Mission- 
ary Eidge,  is  another  wide  range.  This  becomes  narrow 
northward,    Kingston  is  partly  located  upon  it. 

530.  Midway  between  Charleston  and  Benton,  a  wide  belt  of 
the  shales  is  crossed.  The  two  Cheatua  Creeks  are  in  this  belt. 
Madiaonville  is  located  in  it.  The  valley  of  Dumpling  Creek 
in  Sevier  and  Jefferson  Counties^  is  about  ita  northern  termi- 
nation. 

Poor  Valley,  of  the  section  on  page  204,  extends,  or  rather, 
its  range  extends,  many  milea  northeastward.  It  lies  on  the 
southeast  side  of  House  and  Clinch  Mountains,  from  which  it 
is  separated  by  a  very  narrow  valley  and  a  ridge,  the  latter  be- 
ing the  continuation  of  "Webb's  Ridge,  of  the  same  section. 
The  range  in  front  of  Clinch  Mountain,  becomes  a  fine  rich  val- 
ley, that  of  Richland  Creek.  The  town  of  Eutiedge,  and 
Bean'a  Station  are  in  it. 

Eogersville  ia  in  one  of  the  Knox  Shale  valleys.  North- 
ward, the  range  divides  into  three  valleys,  Carter's  and  Stan- 
ley valleys  being  two  of  them.  The  range  widens  out  above 
Eogersville,  and  is  divided  by  the  interpolation  of  Knox  Dolo- 
mite ridges.  The  valleys  show  more  or  less  limestone  with  the 
shales,  and  aro  desirable  and  rich.     (See  also,  §  549.) 


joyGoogle 


214  GEOLOGICAL   STRUCTURE   AND   FORMATIONS, 

531.  The  agricultural  features  of  the  Knox  Shalo  valleys, 
are,  as  may  he  inferred  from  what  has  heen  said,  quite  varied. 
Generally,  when  wide,  and  not  too  rough,  they  present  choice 
farming  areas.  Some  of  the  most  desirable  and  hest  improved 
farming  regions,  are  in  the  valley-ranges  pertaining  to  this  di- 
viaion.  The  layers  of  limestone,  interstratifled  with  the  shales, 
as  well  aathe  calcareous  matter  often  found  in  the  shales  them- 
selves, contribute  much  to  the  strength  and  favorable  condition 
of  the  soil.  The  native  growth  is  mainly  made  up  of  differ- 
ent species  of  oak,  with  which  are  often  found  poplar,  dog- 
wood, occasionally  walnut,  &c.  In  some  regioQSj  yellow 
pine  is  not  uncommon. 

532.  Some  of  the  valleys  fall  below  the  character  given. 
Several,  indeed,  have  the  name  "Poor  Valley"  fixed  upon  them, 
as  that  through  which  the  section  in  §  498  runs.  These  valleys 
are  generally  narrow,  and  owe  their  bad  name  to  local  causes. 

They  are  hiily,  or  contain  shale  ridges,  with  bnt  little  soil 
upon  them;  or  else,  the  soil  is  thin,  with  the  shales  beneath, 
thoroughly  leached  and  deprived  of  their  calcareous  matter. 
These  valleys,  however,  have  portions  which  come  up  to  the 
standard,  and  present  the  sites  of  excellent  farms.  The  Eich- 
HndCieckpMtid  of  the  P  oi  Valley  rin^e '11  istiates  tl's 

538  In  the  n  rthcaaf  rn  pirt  of  Ea  t  Tpnne  ee  n  tlie  co  nt  oa  of 
Co  ke  Greene  Jefferso  H  wk  ns  "W  sh  ngton  Sull  an  Carter  and 
John  on  wh  ro  the  suhd  v  a  ons  of  the  K  x  Group  are  n  t  o  well 
marked  (?  606  )  are  many  valleyB  the  rocks  ot  wh  ch  are  al  er  at  ng 
bands  of  d  lorn  te  or  1  maatone  and  shale  The  e  are  geotrallj  good  ag 
noulturnl  behs,  and  have  heen  in  cultivation  many  years. 

5.34.  The  soils  of  the  Knox  Shales  are  clayey,  but  mellowed, 
more  or  less,  by  the  debris  of  thin  sandy  layers,  and  by  calcare- 
ous matter.  They  are  well  adapted  to  the  cultivation  of  small 
grain,  and  to  the  making  of  meadows. 

Some  of  the  iron-ore  banks,  are,  in  part,  located  npon  the 
Knox  Shale,  but  the  division  has  not  the  interest  attached  to  it, 
as  a  mineral -bearer,  that  belongs  to  the  superior  member  of  the 
Knox  G-roup. 

535.  This  division  is  the  most  massive  formation  of  calcareous 
strata  in  Tennessee.     In  the  Eastern  Valley,  it  is  very  conspicu- 


joy  Google 


THE   KKOX   OHOUP.  215 

0U9,  and  ia  tho  formation  of  many  ridges  and  valleys.  In  Mid- 
dle TenncBsee,  it  does  not  appear,  except,  at  one  remarkable 
spot,  already  mentioned.     (|  364.) 

536.  Jjithological  Oharacter;  TTiiafcness. — The  section  in  § 
501,  presents  the  general  lithologieal  character  of  this  division 
in  the  southern  part  of  the  East  Tennessee  Valley,  as  well  as 
in  that  portion  west  of  the  Holston. 

637.  The  chert  in  the  upper  part,  is  to  bo  noticed,  inasmuch 
as  it  has  supplied  tbe  gray,  flinty  gravel  which,  so  extensively 
covers  tho  ridges  and  Knobs  of  this  formation.  This  ehert 
very  generally  has  minute  rhombohedral  cavities  interspersed 
through  it,  a  character  by  which  it  may  be  distinguished  from 
similar  material  in  other  formations.*  Tho  thicker  layers  are 
at  a  number  of  points,  as  stated  further  on,  worked  into  mill- 
stones: (See  also,  §§  502,  505,  and  510,  W.)  Thin  beds  of 
sandstone  occur,  locally,  in  the  middle  and  upper  parts  of  this 
division. 

538.  Passing  to  the  northeastern  part  of  the  valley,  we  find 
the  gray  sparry  dolomite  less  heavy,  and  the  chert  less  abund- 
ant, and  tho  middle  and  lower  portions  in  good  part,  made  up 
of  blue  rocks,  with  argillaceous  seams.  The  lower  part  in  this 
region,  contains  very  little  oolitic  limestone.    (See  §507.) 

539.  In  the  larger  part  of  the  valley,  and  especially  in  the 
portions  mentioned  in  §  536,  the  upper  strata  of  this  division 
include  beds  of  dull  variegated  dolomite,  which  is,  at  some 
points,  worked  as  marble,  and,  in  many  places,  used  as  a  build- 
ing material.  It  is  a  light  gray,  rather  fine-grained  rock,  va- 
riegated with  brownish  red  eloads.  At  some  points,  there  is 
between  ono  and  two  hundred  feet  of  this.  Some  of  it  is  ar- 
gillaceous, and  weathers  to  shaly  material.  Some  fossiliferous 
beds  are  associated  with  it.  Its  upper  part  runs  into  Trenton 
limestones. 

*  I  first  observed  these  oavities  many  years  ago.  They  pteaent  a  oharaoter  which 
has  been  of  much  use.  At  many  points,  loose  ehert  is  abundant  on  the  surface,  when 
the  strata  are  entirely  concealed.    Among  the  dislocations  of  East  Tennessee,  it  often 

ortotheSiliceousGroup,  the  chert  of  the  two  being  muohalilie.  The  presence  of  the 
ciiTitles,  I  bave,  so  far,  found  oharaGtecistiD  of  the  Knox  chert.  They  are  the  empty 
moulds  of  crystals  of  dolomite,  once  filling  them.  In  rocks  fteshly  quarried,  showing 
chert,  the  crystals  are  seen.  The  chert  of  the  Siliceous  Group,  Is,  generally,  charao- 
eriaodby  thepreseneeof  largo  orlnotdal  buttons. 
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510.  The  gray  dolomites  of  this  division  often  contain  fine  sand  as  an 
impurity.  SometimeB,  in  weathering,  eBpacially  teneath  the  aoi!,  they  be- 
come encrusted  with  a  coat  of  powdery  sand.  Weathered  surfaces,  exposed 
to  the  air,  often  present  a  haclteii  appearance,  quite  different  from  anything 
seen  on  the  exposed  surfaces  of  blue  limestone. 

541.  The  thiekneBS  of  this  division  of  the  Knox  Group,  is 
not  far  from  4000  feet.  It  may  be  leaa,  or  more,  than  this;  at 
any  rate  this  is  the  nearest  approximation  I  can,  at  present, 
make.  Taking  the  aggregate  thickness  of  the  first  and  second 
divisions  at  3000,  (§§  516  and  524,)  the  entire  thickness  of  the 
group  will  be  7000  feet.     This,  most  likely,  is  a  maximum. 

543.  Paleontology. — The  lower  limestones  of  this  division,  are, 
at  some  points,  quite  fosailiferous.  Fragments  of  trilobites  are 
abundant;  orthes,  and  other  genera  of  brachiopods,  have  been 
observed.  The  species,  however,  have  not  been  worked  out. 
It  is  an  inviting  field,  and  it  is  to  bo  hoped  that  its  treasures 
may  soon  te  exhumed.  The  middle,  and  larger  portion,  in- 
eluding  the  dark  and  light  gray  sparry  dolomites,  rarely  show 
fossils.  The  uppermost  portion,  especially  the  blue  layers, 
contain  them,  but  in  general,  not  abundantly.  In  this  horizon, 
forms  resembling  Pleurotomana  caldfera,  P.  calyx,  and  P.  do- 
cens,  have  been  observed  at  a  nunaber  of  points.  The  latter, 
P.  docens,  has  been  identified, 

543.  Topography. — The  Knox  Dolomite  has  been  stated  to  be 
ridge -making,  (|  505,)  and  it  has  been  so  represented  in  sec- 
tions. (§§  444,  498,  &c.)  This  is  eminently  so  wherever  the 
strata  are  tilted  at  a  considerable  angle,  which,  by  the  way,  is 
gencraliy  the  case. 

The  following  are  some  of  the  ridges  pertaining  to  this  divis- 
ion, a  number  of  which  are  remarkable  for  their  length.  They 
are  the  ruundcd  iidges  spoken  of  in  the  First  Part  of  this  Re- 
port, (§  104,  )  and  are  as  follows  i 

(o)    Intersected  in  going  west  from  KnoivillB : 

Black  Oak,  Capper  and  C/teelnut  Ridges;    a  second  Black 
Oak  lies  weit  of  Clinton. 
(h)   In  the  eastern  part  of  Claiborne: 

WaUi-ria  Ridge. 
(c)    In  Sullivan  and  Greene  Counties: 

A  ridge,  running  through  these  c 
known  as  Cheslniit  Sidge,  and  in 
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(d)  East  of  Chattanooga: 

The  war-renowned  Miiaiotiarg  Ridge. 

(e)  Eunning  through  the  middio  of  the  East  Tennessee  Valley  : 

The  KnoxvUle  and  Atkent  Ridge;  this,  in  its  southern  ex- 
tflnaion,  lies  Just  to  the  cast  of  Charleston. 

There  are  several  of  these  ridges  between  Oleyeland  and  Benton.  The 
latter  place  is  located  on  one  of  them.  Benton,  Marjville,  and  Dand- 
ridge,  are  situated  on  the  same  Knoi  Dolomite  range,  or  ridge.  An  ill-de- 
fined ridge  extends  from  Greeneville  to  Newport,  the  former  place  being 
on  its  southeastern  side,  and  the  latter  on  its  northwestern.  Another,  of 
like  character,  reaches  from  Eussellville  to  Tirginia,  running  between 
Kogersville  and  the  Holston. 

Just  west  of  Washington,  in  Rhea  County,  is  a  wide  ridge  of  Knox 
Dolomites,  which  runs  parallel  with  the  eastern  escarpment  of  the  Cum- 
berland Table-land.  West  of  Decatur,  is  one,  which,  in  its  northern  ex- 
tension, lies  on  the  east  side  of  Kingston. 

544.  These  ridges  are,  more  or  less,  covered  with  angular 
gray  chert.  A  number  of  thorn  are  very  conspicuous,  and  well 
known. 

In  addition  to  theae,  are  several  important  ranges  which  can 
hardly  be  called  ridges.  One  is  the  belt,  forming,  for  the  most 
part,  the  wide  anti-clinal  of  Claiborne,  Union,  and  Campbell 
Counties,  a  section  of  which  is  given  in  the  diagram  on  page 
208.  Another  is  the  belt  forming  the  middle  part  of  Sequat. 
chee  Valley.  (§  349.)  In  both  of  these,  the  Knox  dolomites  are 
raised  to  a  considerable  elevation,  especially  in  the  former ;  and 
tliey  would  form  (as  in  fact  they  ^appear  to  be,  when  seen  from 
distant  high  points)  continuous  heavy  ridges,  were  it  not  for 
the  rivers  which  flow  longitudinally  through  them.  Powell's 
River  and  its  tributaries,  cut  deeply  into  the  Claiborne  and 
Campbell  anti-elinal,  directing,  tortuously  and  transversely 
the  woald-bo  ridge.  Sequatchee  Eiver  cuts  the  range  through 
which  it  flows,  into  a  belt  of  knobs. 

545.  The  way  these  rivers  (Powell's  and  Sequatchee)  wind  along  on  the 
backs  of  the  two  anti-clinala,  respectiyely,  is  curious  and  noteworthy.  The 
streams  have  no  valleys  of  consequence.  Powell's  Eiver  flows  in  a  very 
tortuous  course,  and  is  bounded  generally,  while  on  the  axis  of  the  anti- 
clinal, by  rough  hills,  often  four  and  five  hundred  feet  high,  closely  hug- 
ging the  stream,  and  presenting  at  nearly  all  points,  either  on  one  side  or 
the  other,  bold  picturesque  bluffs.  Opposite  the  bluffs,  are  small,  rich  bot- 
toms, or  slopes,  which,  on  account  of  their  fertility,  are  generally  in  culti- 
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Sequatchee  Eiver  preEents  similar  features,  tliough  not  on.  so  largo  a 

Both  of  the  belts  mentioned,  lie  between  well-defined  blue  limestone 
(Trenton  and  Nasliville)  valleys.  It  is  remarkable  tiiftt  the  rivers  should 
have  eut  their  beds  through  the  high  ridges  rather  than  through  ona  or 
the  other  of  the  valleys. 

546.  The  upper  part  of  the  Knox  Dolomite,  where  approxi- 
mately horizontal  and  abounding  in  chort,  presents  belts  of 
country  remarkable  for  being  made  up  of  isolated  hills,  or 
"knoba."  Such  areas  are  known  as  "2%e  Knobs."  One  of 
these  belts  has  been  mentioned  ;  (§  116 ;)  it  b'es  north  of  Chat- 
tanooga, and  reaches  northward  toward  Washington,  west  of 
which  place  it  is  a  tolerably  well-defined  ridge,  (§  543,)  Im- 
mediately east  of  Missionary  Ridge  and  west  of  Savannah 
Valley,  (the  valley  skirting  the  western  base  of  White  Oak 
Mountain,)  are  ranges  of  cherty  knobs  belonging  to  this  for- 
mation,   iflorthward,  these  become  ridges. 

647.  Most  of  the  ridges  mentioned,  are,  as  I  have  said,  cherty. 
On  many  of  them,  the  chert  ia  mostly  confined  to  the  south- 
east side,  the  northwest  being  comparatively  free  of  it,  for  the 
reason  that  the  lower  blue  limestones,  oolitic  or  otherwise,  out- 
crop on  this  side*  Sometimes,  the  blue  rocks  of  the  north- 
west slope  are  separated  from  the  gray  strata  by  a  narrow  lo- 
cal valley,  having  the  bearing  of  the  ridge.  In  this  case,  the 
range  becomes  double — one  part,  more  or  leas,  cherty;  the 
other,  comparatively,  without  chert.  The  latter  usually  pre- 
sents rich  fertile  land.  Copper  Eidge,  in  the  northern  part  of 
the  State,  is  thus,  in  several  regions,  divided  into  two  subordi- 
nate ranges. 

548.  The  Richland  Kncbs,  the  range  of  whicli  lies  east  of  Rutledge,  are 
made  up  of  the  blue  limestones  and  dolomites  of  the  lower  part  of  this  di- 
vision. They  are  rich,  and  ift  cultivation.  To  the  east  of  Ihese,  come  in 
the  gray  cherty  rocks. 

549.  Between  two  and  three  miles,  northwest  of  Morristown,  commences 
the  range  of  Boalmaii's  Ridge.  This  is  a  long  and  tolerably  wide  belt,  and 
is  the  same  as  the  range,  already  raentioned,  lying  between  EogeraviUe 
and  the  Holston.    (^  543.)     On  its  southeastern  side,  are  the  gray,  cherty 

*  It  may  be  stated  he™,  also,  that  the  northwest  Blope  ia  often  steeper  than  the  seuth- 
eaat,  tho  dip  uf  Ihs  rocks  becoming  greater  os  we  approach  the  Kqos  Sluile  valleys. 
This  is  true,  eapeeially,  of  Copper  Riige. 
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dolomitos,  and  on  its  northwestern,  blue  calcarBous  roclis,  which  include,  in 
EOme  parts,  as  west  of  Morristown,  some  of  the  shales  of  the  Shale  Divi- 
sion. West  of  Boatman's  Ridge,  on  the  road  from  MorristowD  to  Bean's 
Station,  is  a  narrow  Knox  Shale  valley,  which  is  the  southern  end  of  the 
Itogtrsville,  or  Carter  Valley,  Bange.  Troni  May's,  on  the  Holston,  to 
Bean's  Station,  the  geological  section  through  Boatman's  Eidge,  &o,,  is  re- 
peated. 

550.  The  rocks  of  this  division,  when  horizontal,  or  nearly 
Eo,  form  plateaus,  or  valleys,  nnlesa,  in  some  way  the  chert  be- 
comes predominant,  when  "knobby  regions,"  usually  are  foand. 
(§  546.) 

The  wide  anti-clinal  of  Claiborne  and  Campbell,  (|  544.) 
may  be  regarded  as  a  pktean,  and  the  deep  bed  of  Powell's 
Hiver  as  a  caHon  winding  through  it, 

551,.  There  is  an  interesting  plateau  of  this  formation  in  Jef- 
ferson County,  between  the  Holston  and  the  so-called  Bay's 
Mountain,  and  extending  from  the  vicinity  of  T^ew  Market  to 
Russellvillo ;  these  towns,  and  Morrietowo,  being  upon  it. 
This  area  is  from  300  to  400  feet  above  the  Holston,  and  pre- 
sents some  excellent  and  extensive  farming  regions.  A  portion 
is  called  the  New  Market  Valley,  and  is  noted  for  its  fertility. 

The  rocks  of  this  plateau,  are  at  many  points,  but  little  in- 
clined. They  are,  in  reaUty,  at  the  northern  disappearing  end 
of  a  synclinal  trough.  Below  H"ew  Market,  the  synclinal  char- 
acter is  more  apparent,  and  bat  a  short  distance  southwest  of 
this  place,  commences  an  important  range  of  Trenton  and 
Nashville  rocks.  These  lie  in  the  synclinal,  and  on  the  rocks 
we  arc  considering. 

552.  The  interesting  mountain -hemmed  coves,  noticed  in  the 
First  Part  of  this  "Report,  (§§  132  to  138,)  present  areas  for  the 
most  part  of  Knox  dolomites  and  limestones.  Associated  with 
these,  however,  there  are,  at  a  few  points,  Trenton  and  Nash- 
ville limestones  and  shales.  Some  Knox  shales  also  occur. 
The  rocks  of  the  coves  are  not  unfrequontly,  nearly  or  qaite, 
horizonJ;al.  They  are  patches  of  the  great  calcareous  forma- 
tions which  became  entangled,  by  the  folding  and  faulting  to 
which  all  the  strata  in  common  were  subjected,  in  the  mountain 
masses  of  the  Ocoee  and  Potsdam  Formations.  Doubtless, 
these  coves,  or  basins,  were  once  filled  to  the  tops  of  the  sur- 
rounding ridges,  with  calcareous  matter.  Water  has  removed 
this,  and  excavated  the  coves. 
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553.  The  Exceptional  spot,  in  Middle  Tennessee,  showing  out- 
cropping Knox  Dolomite,  has  been  noticed.  (§  364.)  It  may 
be  added,  that  the  part  of  the  basin  holding  these  rocks,  rises 
up  (regarding  the  area  generally)  io  a  wide,  low  dome — a  fea- 
ture conaiatent  with  the  ridge -making  character  of  the  same 
rocke  in  East  Tennessee,  The  domo  ahowa  upon  the  surface, 
in  isolated  pieces,  the  characteristic  chert  of  the  division.  Its 
agricultural  features  are  good,  and  the  basin  in  general,  is 
highly  valaed  as  a  farming  region.  The  dome  has  a  depression 
all  around  it — a  ring  of  valleys,  in  which  outcrop  the  Trenton, 
Nashville  and  Niagara  rocka. 

554.  Useful  Bocks  and  Minerals. — The  following  is  intended 
to  be,  for  the  moat  part,  simply  an  enumeration  of  the  rocks 
and  minerals  of  this  formation,  which  are,  or  can  be,  put  to 
practical  use.  The  systematic  notice  of  them  belongs  to  the 
Third  Part  of  the  Report. 

The  upper  portion  of  the  division  at  very  many  points,  con- 
tains bode  of  a  variegated  rock,  which  answers  an  excellent 
purpose  as  a  building  stone.  Its  surface  presents  a  gray 
ground,  mottled  with  reddish  brown  clouds.  This  rock  has 
been  referred  to  in  §  539.  There  ia  a  quarry  in  it  at  Chatta- 
nooga, and  the  pillars  which  support  the  roof  of  the  passenger 
depot  at  that  place,  are  built  of  it.  The  rock  occurs  in  separa- 
ble layers  of  convenient  thiekneas..  It  is  aometimea  called  a 
marble,  but  its  colors  are  rather  dull  to  be  much  valued  as  a 
marble.  The  material  is  limestone,  more  or  lees  dolomitic  and 
ai-gillaceou8.  It  has  a  wide  range  occurring  in  the  horizon 
mentioned  ae  far  north  as  Ciaiborne  County. 

Other  varieties  of  building  material  can  be  obtained  from 
different  portions  of  this  formation. 

555.  Many  of  the  dark  blue  layers  of  this  division  are,  at 
many  points,  profusely  intersected  by  small  reticulating  veins 
of  ealcite.  This  is  the  case  often,  where'"  a  layer  of  limeatorie 
or  dolomite,  lies  in  the  compressed  angle  of  a  local  flexure, 
the  rock  having  been  mors  or  less  cracked  in  the  b'ending. 
These  vein-marked  rocks  will,  at  numerous  localities,  yield  a 
handsome  marble,  and  they  are  well  worthy  the  attention  of 
those  who  are  interested  in  such  matters.  The  limestones  are 
sometimes  very  dark,  and  their  polished  surfaces,  showing  the 
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reticulating  ivhite  veins,  would  be  beautiful.  Siich  rocka  may 
be  found  at  nearly  all  points  where  the  blue  layers  have  been 
much  wrinkled.  I  have  observed  them  in  the  vicinity  of 
Jonesboro',  Greeneville,  Newport,  on  the  Pigeons,  in  Sovicr,  in 
McMinn,  Polk,  etc. 

556.  Dark  limestones,  without  veins,  forming  a  good  black, 
or  nearly  black,  marble,  are  not  uncommon,  and  are  associated, 
more  or  leas,  with  the  preceding;  they  are  the  same,  in  fact, 
without  the  veins.  Black  marbles  of  this  kind  from  East 
Tennessee,  form  the  bases  of  the  columns  in  the  Senate  Cham- 
ber at  Nashville. 

557.  In  addition  to  the  above,  there  are  conglomerate  and 
breccia  limestones  and  dolomites  in  Bast  Tennessee,  some  of 
which  deserve  attention.  These  belong  to  the  different  divis- 
ions of  the  Knox  Group,  in  fact,  some  may  belong  to  the  Ocoee 
Group.  (§  440.)  These  rocks,  when  free  from  siliceous  points 
and  masses,  can  be  made  to  present  an  agreeable  surface.  The 
fragiuents  making  up  the  masses  are  generally  of  different 
shades  of  color,  and  the  polished  surfaces  of  the  breccias  re- 
semble mosaic  work.  Marbles  of  this  sort  are  found  on  the 
Little  Tennessee,  south  of  Chilhowee  Mountain.  I  have  ob- 
served them  in  Greene,  Cocke,  Sevier,  and,  in  fact,  in  all  the 
Unoka  counties.  On  the  Little  Tennessee,  and  in  Monroe 
Coanty,  some  of  it  has  been  wrought. 

558.  In  McMinn  County,  at  one  point  in  North  Chestua 
Yallcy,  is  a  bed  of  variegated  crinoidal  limestone,  from  which 
marble  slabs  have  been  sawn.  This  rock  is  interpolated  in 
the  Knos  Shale,  such  being  the  formation  of  this  range.  (§530.) 
The  point  is  interesting  as  a  locality  of  fossiliferous  rock  in  the 
shale. 

559.  The  diert  so  characteristic  of  the  upper  part  of  the  Knox 
Dolomite  is  manufactured,  at  several  points,  into  excellent  mill- 
stones. Layers  of  it,  having  a  suitable  cellular  structure,  occur 
in  Claiborne,  Jefferson,  Knox,  and  other  counties.  It  is  gene- 
rally the  weathered  outcropping  portion  of  these  layers  that  is 
used.  After  getting  a  certain  depth,  the  cavities  are  found  to 
be  more  or  less  filled  with  crystals  of  dolomite  and  other 
matter. 
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560.  In  several  counties,  amons;  them.  Jefferson,  McMinn,  Polk,  Sse., 
layers  of  tough  hornatone  occur  in  the  hluo  limestone.  These  being  in- 
closed in  tilted  strata  outcrop  along  a  line,  in  some  oases,  for  Eeveral  miles. 
Dotted  along  on  such  outcrops,  in  the  counties  mentioned,  are  old  half- 
ftllcd  pits — ancient  "diftgina" — originally  made  by  the  Indians  for  the 
purpose  of  procuring  flint.  They  are  in  fact,  old^^'nimtnes.  Large  trees 
now  grow  in  these  pita, 

561.  Many  Iron  ore  banks  are  located  on  the  Knox  Group. 
In  considering  these  banks,  it  is  best  to  take  the  sub-divisions 
of  the  Uroup  together.  The  special  notice,  however,  will  be 
found  in  the  Third  Part  of  the  Report.  There  are  two  species 
of  iron  ore  associated,  more  or  less  directly,  with  the  rocks  of 
this  Group;  these  are  limonite  and  hematite. 

562.  The  first  of  these,  limonite,  (sometimes  called  brown 
iron  ore,)  is  a  hydrous  oxide  of  iron,  and  is  of  very  general 
occurrence.  This  ore  results  from  the  decomposition  of  ferru- 
ginous minerals,  such  as  pyrite,  carbonate  of  iron,  etc.,  contain- 
ed in  the  rocks.  Any  of  the  strata  of  the  Knox  Group,  which 
contain  compounds  of  iron,  such,  for  instance,  as  the  dark  gray 
dolomites,  or  the  red  and  green  shales,  will,  when  disintegrating 
under  certain  conditions,  yield  limonite.  Por  this  reason,  more 
or  lees  of  it  is  to  be  seen  in  all  regions  where  such  rocks  out- 
crop. It  is  only,  however,  at  certain  localities  that  the  ore 
accumulates  in  sufficient  quantity  to  be  of  practical  value. 
When  such  a  locality  is  met  with  it  is  called  a  bank. 

563.  Banks  of  limonite  occur  in  all  the  mountain  counties 
from  Johnson  to  Polk.  Ore  from  most  of  them  has  been  made 
into  iron  for  many  years.  The  ore  is  found  in  isolated  masses, 
in  bunches,  irregular  layers  in  a  matrix  of  clay,  sand,  chert 
and  debris  of  the  disintegrated  strata,  all  or  part,  variously 
mingled. 

For  some  reason,  not  well  understood,  the  valuable  deposits 
of  limonite  are  most  numerous  in  the  coves  and  valleys  of  the 
Knox  Group,  near  or  among  the  mountain  ridges  of  the  Unaka 
belt.  Small  unimportant  deposits  of  ore  are  occasionally  met 
with  on  all  the  Knox  Dolomite  ridges, 

564.  The  other  species  of  ore,  hematite,  is  found  at  one  point 
in  a  regular  bed,  and  has  been  already  mentioned,  (g  521,)  At 
another  locality,  Sharp's  Bank,  in  Sullivan  County,  it  occurs 
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in  a  vein-like,  nearly  vertical  mags,  lluoh  ore  has  been  taken 
out,  and  the  opening  made,  is,  at  one  point,  forty  feet  across. 
This  part,  however,  is  wider  than  the  rest  of  the  vein,  and  in- 
cludes a  columnar  mass  of  rock,  or,  as  the  miner  would  say, 
a  "  horse."  This  mass  of  ore  is  associated  with  light  gray  dol- 
omite, of  the  uppermost  part  of  the  Knos  Groap.  The  rocks 
dip  at  a  high  angle.  The  hematite  moat  likely  dips  with  them, 
not  being  a  true  vein  intersecting  the  strata. 

Other  localities  of  this  ore  exist  in  Sallivan  County.  Hand 
specimens  of  magnetite  (loadstone)  are  sometimes  found  at  these 
localities. 

565.  Iron  Pyrites  is  often  found  in  the  rocks  of  the  Knox 
Group.  It  is  a  mineral  met  with,  for  that  matter,  in  nearly  all 
formations.  In  the  Knox  Group  it  is  found  associated,  pretty 
generally,  with  galena  and  blende,  at  the  localities  of  these  min- 
erals. A  few  miles  south  of  Greenevillo,  in  one  of  the  valleys 
of  Greene  County,  is  a  heavy  body  of  pyrites  in  layers  more  or 
less  mixed  with  shaly  limestones.  At  the  time  of  my  visit  the 
excavation  previously  made,  in  search  of  something  better 
than  this  mineral,  was  partly  filled  with  water,  so  that  the  char- 
acter of  the  deposit  could  not  be  made  out  fully,  Much  pyrites 
had  been  thrown  out.  The  locality  deserves  attention.  At 
other  points,  in  the  same  valley,  beds  of  pyrites  are  found. 

566.  Galena  occurs  at  numerous  localities  in  the  Knox  Dolo- 
mite. It  presents  itself  in  trne  veins,  as  at  the  Caldwell  Mine, 
on  Powell's  Eiver,  in  Union  County,  in  isolated  grains  and 
small  lumps,  from  the  size  of  a  pea  to  that  of  an  orange,  or 
larger,  interspersed  sparsely  through  the  whole  mass  of  certain 
bods  of  dolomite;  and  in  bunches,  or  deposits,  consisting  of 
local  accumulations  of  grains  and  masses  of  galena  in  the  rock, 
mostly  as  a  matrix,  as  the  lead  mine  in  Bompass  Cove,  in 
Washington  County. 

567.  The  most  interesting  example  of  a  bed  of  dolomite,  containing 
scattered  grains  and  lumps  of  galena,  that  I  have  met  with,  lies  in  the 
southwestern  part  of  Claiborne  County,.noar  Fowell's  Kiver.  The  portion 
of  the  bed  eiaminsd,  and  seen  to  contain  ore  throughout,  is  about  six 
miles  long  and  two  miles  wide,  and  lies  between  Slate  and  Camp  Creeks, 
on  the  hills  more  or  leas  elevated  above  the  river.  Moat  likely,  however, 
the  lead-bearing  portion  extends  beyond  these  limita.  The  horizon  of  the 
bed   in  the  Knox  seriea  ie  in  the  upper  part  of  (J)  in  the  section.    (J  501.) 
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The  ore  oocura  in  butlona  from  the  size  of  buckshot  to  that  of  a  walnut, 
but  oeoasionallj  large  enough  to  weigli  several  pounds.  The  masses  are 
sparsely  scatWrod  through  the  rock,  so  much  so  that  its  separation  is  im- 
practicable. At  points,  where  the  maases  are  more  abuodant  than  usual 
the  hunters  have  been  in  the  habit  of  digging  in  the  soil  near  the  rock,  or 
in  the  olay  filling  crevices,  for  pieces  of  ore  which,  in  time,  have  become 
detached.  Frequently  their  labor  is  rewarded  by  the  discovery  of  several 
pounds  of  ore,  supplying  tbem  well  with  the  lead  they  need. 

668.  Oerussite  (carbonate  of  lead)  is  found  in  small  gray 
pieces  at  a  point  on  the  road  from  G-reeneville  to  the  "Warm 
Springs  in  the  valley  between  Paint  and  Meadow  Creek 
Mountains.  It  is  dug  out  of  the  soil,  and  is  derived,  doubtieaa, 
by  alteration,  from  galena  contained  in  the  rooks  of  the  vicinity. 
At  a  number  of  the  galena  localities  the  same  mineral  may  bo 
found. 

569.  The  following  ores  of  zinc,  are  found  at  numerous  local- 
tiea  in  the  Knox  Group  : 


(a)  Blende — sulphide  of  zinc,  associated  with  galena  at  m 

(i)  Smithsonite — carbonate  of  zinc ;  and 

(e)  Calamise — hydrous  silionto  of  zinc ;  the  two  last  associated  at  Stincr's 
zinc  mine,  on  Powell's  Biver,  in  Union  Copnty;  at  the  Mossy  Creek  mine, 
and  at  several  other  points,  to  be  mentioned  hereafter. 

570.  Black  Oxide  of  Manganese  is  of  very  general  occurrence 
in  regions  where  iron  ore  is  found.  Pieces  are  not  uncommon 
on  the  Knox  chert  ridges.  In  Jones'  Yalley,  in  Cocke  County, 
and  on  Boatman's  Eidge,  between  Morrlstown  and  Bean's  Sta- 
tion, considerable  masses  of  it  have  been  observed.  Locali- 
ties at  which  hand  specimens  can  be  found,  aro  very  numerous. 

571.  In  addition  to  the  minerals  mentioned,  the  following 
also  occur-in  the  rocks  of  the  Knox  Group : 

(a)  Jleavy  Soar  (barite) — found  in  veins,  as  at  a  point  twelve 
miles  from  GreSneville,  on  the  road  to  Chimney  Top,  etc.;  afso 
associated  with  galena  at  a  number  of  points,  forming,  in  the 
main,  the  gaugue  of  the  ore. 


(b)  Flour  Spar  (^Jluorite) — associated  with  the  preceding  in 
lead  veins,  etc. 

(c)  Caleite  (carbonate  of  lime) — in  crystalline  masses  and  in 
crystals,  associated  as  the  last,   and  common  in  small  veins — a 

ineral. 
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(d)  Dolomite  (carbonate  of  lime  and  magnesia) — occurs  in 
crystals  ia  the  cavities  of  chert,  and  of  the  bedded  rooks;  also, 
in  veins  associated  with  the  minerals  mentioned  above. 

(e)  Quarts — in  crystals,  in  the  cavities  of  chort,  etc. 

572.  Agricultural  Features.—Tho  Knox  Dolomite  presents 
aomo  of  the  best  farming  regions  in  East  Tennessee,  This  di- 
vision, and  the  Knox  Shale,  taken  together,  are  the  moat  im- 
portant formations  of  this  section  of  the  State,  so  far  as  agri- 
cultural interests  are  eonoornod.  They  present  a  much  greater 
number  of  acres  of  good  arable  land  than  all  of  the  other 
formations  combined.  In  this,  the  East  Tennessee  Valley  dif- 
fers widely  from  the  Central  Basin.  (§  227,  and  on.)  In  the 
latter  the  soils  overlio,  and  are  derived  from  the  blue  limestones 
of  formations  next  to  be  described,  namely,  the  Trenton  and 
Nashville  Groups.  In  the  Baain,  no  strata  of  the  Knox  Group 
are  seen  at  the  surface. 

573.  In  East  Tennessee  there  are  long  valley-ranges,  aa  will 
be  seen,  of  excellent  lands  based  on  the  Trenton  and  Nashville 
rocks,  but  the  aggregate  area  they  give  is  far  less  than  that 
presented  by  the  Knox  Dolomites  and  shale. 

574.  In  noticing  the  topography  of  the  Knox  Dolomite, 
reference  has,  several  times,  been  made  to  agricultural  features, 
(§§  547,  548,  551,  553.)  It  may  be  stated,  generally,  that,  where 
chert-gravel  is  not  too  thick  upon  the  surface,  the  lands  of  this 
formation  are  good,  many  of  tbem  excellent.  The  southeastern 
slopes  of  many  of  the  characteristic  ridges,  (§  543,)  like  that  of 
Copper  Ridge,  are  well  adapted  to  farming  purposes.  Those 
slopes  run  gradually  into  the  valleys,  where  the  blue  Trenton 
and  Nashville  limestone  lands  are  found.  The  northeast  sid^ 
of  these  ridgos  are  often  free  from  chert  and  richer ;  (§  547;)  but 
they  have  the  disadvantage  of  being  steeper  ana  more  broken, 
besides  having  a  northern  exposure.* 

575.  The  principal  formations  of  the  northeastern  part  of 
the  State,  (excluding  the  mountains,)  are,  as  we  have  seen, 
Knox  dolomites  and  shales.  Upon  these  are  based  many 
ridges  and  valleys,  which,  however,  are  not  marked  like  those 

•The  Qortheraespoaure  would  ba  an  advantage  in  some  cases.  It  would  be  better 
for  ftuit,  grass,  etc. 

Sig,  15.     Vol.  1. 
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west  of  Knoxyille.  Many  of  the  valleys  contain  dolomitio 
roeka  and  shales  interstratified.  These  are  generally  good 
farming  belts.  In  fact,  the  whole  section  is  a  superior  one,  as 
to  its  agricultural  features.  It  has,  too,  been  longer  in  cultiva- 
tion than  any  other  portion  of  the  State. 

576.  The  coves  referred  to  in  §  552,  are,  for  tho  most  part, 
desirable  farming  regions.  Cade's  Cove  is  noted  as  a  grass 
producing  area.  The  coves,  generally,  are  well  suited  to  small 
grain,  grass  and  fruit.  Thfe  same  remark  will  apply  to  all  the 
coves  and  valleys  among,  or  in  the  vicinity  of,  tho  Unaka 
fiidges.  These  coves  and  valleys  deserve  more  consideration 
than  they  have  received.  They  have  peculiar  attractions. 
Their  elevation,  and  the  presence  of  mountains  around  them, 
make  them  cool,  and,  in  the  summer,  delightful.  Thoirvery 
isolation  would  make  them,  to  some  minds,  all  the  more 
desirable- 
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CHAPTER  VIII. 


THE    TRENTON    AND   NASHVILLE   GROUPS;    EORMATIONS 
III  AND   IV. 

G77.  Succeeding  the  dolomites  of  the  Knox  Oroitp,  we  have,  both  in  East 
!iud  Middle  Tennessee,  beds  of  blue,  highly  fossiliferous,  limestones,  equiva- 
lent, in  genera,!,  to  beds,  which,  in  New  York,  are  referred  to  the  Chazy, 
Blacfe  River,  and  Trenton  Formations.  la  Bast  Tennessee  it  is  generally 
an  easy  matter  to  know  when,  in  traversing  the  country,  we  pass  ftom  the 
rocks  of  tha  upper  Knos:  to  those  of  the  Trenton,  There  is  some  admix- 
ture of  gray  and  blue  strata  in  the  horizon  of  junction,  but  the  compact 
gray  (or  variegated  gray)  strata,  and  the  gray  chert  on  one  side,  and  the 
blue  limestone  (often  knotty  and  fragile)  on  the  other,  are  quite  in  contrast. 
On  the  one  side,  too,  rises  theridge — on  the  other  is  the  valley.  This  is  a 
lithological  and  topographical  contrast;  as  to  fossils,  there  is  more  or  less 
blending. 

578.  The  blue  limeBtones  referred  to  above,  constitute  a  group 
which  retains  its  general  features  tolerably  well  throughout 
both  Middle  and  Bast  Tennessee.  But  not  so  with  the  ovorly- 
JDg  and  remaining  beds  of  the  Lower  Silurian  Formations. 
These,  in  Bast  Tennessee,  present  a  different  aspect  from  what 
they  do  in  Middle  Tennessee.  Moreover,  they  present  differ- 
ences in  the  Eastern  Valley  itself,  being  on  the  northwest  side 
mainly  limestones,  and  on  the  southeast,  shaies.  Again,  in 
certain  regions,  or  belts,  of  the  valley,  they  inclado  several 
interpolated  and  interesting  beds  of  special  character,  making, 
altogether,  a  series  quite  heterogeneous. 

In  the  Basin  of  Middle  Tennessee  the  entire  scries  of 
Trenton  and  Nashville  rocks  is  much  the  same  from  bottom  to 
top,  being  mainly  different  varieties  of  blue  limestone. 

579.  I  will  notice  first  the  Trenton  and  Nashville  Series,  as 
Sast  Tennessee  Valley,  and  after  that,  pass  to  the 

[deration  of  the  same  rocks  in  Middle  Tennessee.    The 
Central  Basin  (p.  97)  has  some  claims  to  be  be  considered,  first, 
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for  the  reason  that  it  has  become  in  Tennessee,  typical  ground, 
SO  far  as  these  rocks  are  concerned,  a  fact  due  to  the  undis- 
turbed condition  and  fine  development  of  the  strata,  and  to  the 
greater  study  given  to  its  fossil  species.  In  the  Basin,  tho 
strata  are,  without  difficulty,  grouped  into  the  two  divisions 
which  I  have  named  Trenton  and  Nashville.  In  tho  Eastern 
Valley,  they  are  not,  in  this  Eeport,  thua  systematically 
grouped,  but  are  considered  together  as  the  Trenton  and  Nash- 
ville Series.  Notwithstanding  tho  claims  of  the  Baein,  it  will 
be  more  in  accordance  with  tho  order  adopted,  to  commence 
with  the  formations  of  tho  Eastern  Valley. 


THE  TRENTON  AND  NASHVILLE   SERIES   IN  THE  TALLET 
OF  EAST  TENNESSEE. 

General  CiiiBACTBBB] — Sections  kear  Kkoxyille— Ibterpolatbd 
Bkds.  a,  Taa  Bittb  or  Maclitrea  Limehtose — LirnoLooiCAL 
Character,  Thickbess — Topography,  Extent  and  Eabge^Paljc- 
ONTOLOoy,  Aoe;  (1)  The  Red  and  Gray  Makble— Extent  and 
Eanqe,  tub  Kbd  Belt; — (2)  The  Iron  Limestone — Litholoqical 
AND  other  CHARACTEEa— Extent  and  Eanbe— The  Red  Knobs; — 
(3)  Other    Special  Beds — Division  next  above  Iron-Limbbtomb, 

ANO   THE    ChINOID   BEil — THE   TJPFEB   MAHBLE — ThB    BrOWN   SHALE. 

B,  The  Upper  Member  of  the  Series  ; — (a)  The  Sa*i.E  (east- 
ern)—Thb  Gray  Belt,   its    Topooeaphy— Areas   of  Shale,  Syn- 

CLINALS^LlTHOLOOlCAL    CHARACTER;    GrAPTOLITES  ; (6)    LiMBSTOMB 

AND  Shale  (western) — Topooraphy,  Areas — Litholooical  and 
OTHER  Characters;  Transition  Beds;  Appendix; — TJssfitl  Kock 
AND  Minerals  ; — Aoricultdeal  Peatureh. 

580.  General  Characters. — The  Trenton  and  Nashville  rocks 
in  East  Tennessee,  may,  in  general,  be  described  as  follows; 
They  are  first  a  stratum  of  blue  limestone,  more  or  less  argil- 
laceous, from  200  to  600  feet  thick,  (§  590;)  then  above  this 
a  great  body  of  sky-blue  calcareous  and  often  sandy  shales, 
weathering  yellowish  gray,  or  buff,  and  containing  occasionally 
thin  flaggy  limestones,  and  at  some  points,  thin  sandstones. 

We  thus  divide  the  series  into  two  members,  the  Blue  Lime- 
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stoneandthc  Shale.    Tlic    latter  has  a  maximura  thickness  of 
about  2000  feet. 

581.  The  upper  member,  as  thus  ebaracterized,  pertains 
properly  to  the  middle  and  southeastern  portions  of  tho  Yalley, 
supposing  the  latter  to  be  divided  longitudinally.  In  going  to 
the  northwest,  towards  the  Cumberland  Table-land,  in  any 
part  of  the  Valley,  the  shale  becomes  more  and  more  calcare- 
ous, approaching  the  condition  the  same  strata  present  in 
Middle  Tennessee. 

582.  I  have  given  above,  let  it  be  noted,  general  features. 
There  are  special  features,  as  before  remarked,  of  much  inter- 
est and  importance.  In  the  middle  portion  of  the  Valley  the 
Shale  contains  interpolated  or  local  beds  of  marble,  and  of  a 
hard,  sandy,  iron-limestone.  One  bed  of  marble  lies  at  or  near 
the  base  of  the  shale;  the  iron- limestones  and  another  bed  of 
marble,  are  inter  stratified  with  layers  at  higher  levels. 

583.  These  interpolated  beds  are  mostly  confined  to  the 
middle  portion  of  the  Valley.  Their  longer  dimensions  have 
approximately,  the  direction  of  the  trend  of  the  ridges,  a  char- 
acteristic, by  the  way,  of  other  beds  to  bo  mentioned,  and  one 
that  is  interesting  as  to  its  bearing  on  the  early  history  of  Ap- 
palachian movement. 

And  here  it  may  be  added,  generally,  that  lithological 
changes  in  most  of  the  formations  of  the  Valley  occur  much 
more  rapidly  in  going  "  across  the  country,"  that  is  to  say,  to 
the  northwest  or  southeast,  than  in  traversing  it  in  a  longitudi- 
nal, or  northeast  and  southwest  direction. 

584.  Sections  in  the  vicinity  of  Knoxville — The  Interpolated 
Beds. — If  a  section  across  the  strata,  on  a  line  between  Rogers- 
viile  and  G-reeneville,  were  taken,  a  portion  of  it  would  present 
the  Trenton  and  Nashville  Series  in  its  twofold  character 
of  blue  limestone  and  shale,  (§  580,)  the  latter  constituting  much 
the  larger,  and  by  far  the  more  conspicuous  part  of  the  whole. 
Intersecting,  however,  the  same  series  on  the  southeast  side  of 
Knoxville,  or  say,  more  generally,  on  the  southeast  side  of  the 
ridge  Knoxville  is  located  upon,  (§  543,  (e,))  the  section  loses  its 
simple  character,  and  becomes  varied  by  the  presence  of  the 
interpolated  or  local  beds  just  spoken  of. 

585.  I  present  on  the   next  pago   a  section  across  the  bolt  of 
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Trenton  and  ll^'ashville  rocks,  ■which  lies 
next  e^t,  or  southeast,  of  Knoxville. 
The  section  waa  taken  a  few  miles  north- 
east of  Knoxville;  the  line  of  it  nana  to 
the  northwest  and  southeast  near  the 
mouth  of  the  French  Broad  Elver. 

586.  The  following  is  the  series  of  beds 
and  formations,  presented  in  the  section 
in  descending  order : 

(7,)  Calcareovs  Shak,  (G,  G,)  with  occft- 
sionnlly  thin,  flaggy  limestones  and  a. 
few  layere  of  hard,  sandy  limeEtone; 
contains  LepliETia  serieea,  Strop homerta 
aliernlita  and  S.filUexUi.  This  and  the 
ahflles  helow  are  akj-blue,  weathering 
yellowish  gray,  or  huff.  Owing  to, 
folds  (hi(?tnGBS  uneartain,  say  in  feot,  dOO' 
(S.)  Red  MarbU,  (F,  H,}  fosslliferous,  va- 
riegated,  mostly  red  marble,  with  gray 
and  greeniah  layers ;  folded  ncd  thick- 
ness douUful,  say 800? 

(5.)  Calcareous  Shale,  (E,  I,)  with  more  or 
less    flaggy,   foseiliferoas    limestone; 

thickness  doubtful,  as  above,  aay 600? 

(4.)  iTon-limeaiiMe,  (D,  J, K,)a hard,  sandy, 
very  ferruginous  limestone,  weather- 
ing to  a  porous,  dark  brown,  sandy 
sieteton;  foasiliferous,  among  the  Bpe- 
ciea    Asaphus  plaiycepkal«3    common. 

Thickness  from  200  to  SOO  feet 260 

(8.)  CflicarOTKSiS'ftaEecontaininginteratrat- 
ifled  beds  of  iron-limestone,  as  well  as 
of  blue,  flaggy  limestones.  (The  di- 
yision  above  (4)  might  be  included  in 

this,  as   tho  upper  member.) 400 

(2.)  Red  and  Cfray  Marlile,  (CjIj,)  coralline, 

grayish  white,  and  variegated 380 

(1.)  Bkie  Idmeitone,  (B,  M,)  argillaceous, 
S  fosslliferous ;  contains  Maclurea  magna, 
=  and  is  followed  below  by  rocks  of  the 
1  Knos  Group 500 

I  587.  The  Knoxville  Eidge  has  a  belt  of 

I        Trenton  and  Nashville  rocks  on  its  north- 
I        west  side,  also.     The  general  section  on 
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page  204,  crosses  this.  It  lies  between  the  ridge  M,  and  that 
on  which  the  city  is  located.  Commencing  with  a  bed  of  red- 
dish brown  shales  in  this  valley,  and  proceeding  in  a  north- 
westerly direction  to  the  base  of  tho  ridge,  M,  the  scries  of 
strata  in  this  belt  is  approximately,  in  descending  order,  as 
follows ; 

(6.)  BroiBiiish^ed  Shtle;  a  more  or  less  calaareous  rock,  weatt- 
eriog  into  sbale;  contains  some  grayish  layers  mote  cal- 
careous. This  bed  is  erossed.  on  a  Clinton  road  before 
reaching  the  Knoxville  Cemetery  gate ;  it  occurs  in  several 

folds.    Thioineas  uncartain,  say  (in  feet) 800? 

(B.)  Caleareoua  Shak,  wiih  ooonfiionally  thin,  flaggy,  fossiliferous 
limestones.  The  shales  are  sky-blue,  weathering  buff  and 
yellowish  gray.  They  measure  across  their  outcrop  1700 
feet;  allowing  for  dip,  plications,   etc.,  their  thickness  may 

ha  estimated  Ai 1000? 

(4.)  Iron-IAmeslone,  like  No.  4  in  last  section,  about 100 

(3.)  OfticareoMS  iSAak,  sky-blue,  weathering  Ijuff. 320 

(V.)  Variegated  MarbU 375 

(2,6.)  Bbie  ijwnesdijie'like  No.  1,  below -  136 

(2,a.)   Variegated Marhle.. 85 

(1.)  Blue  Limeatone,  same  as  No,  1  of  last  section,  and  resting  on 

strata  of  the  Knos  Group 510 

588,  In  passing  from  the  belt  of  Trenton  and  Nashville 
rocks  on  the  southeast  side  of  Knoxville,  to  that  on  the  north- 
west, the  two  being  separated  by  a  dolomite  ridge,  considerable 
change  occurs  in  the  strata.  This  may  be  seen  by  comparing 
the  two  sections  just  given.  The  Iron  Limestone,  for  examgie, 
on  the  northwest  has  lost  its  prominence.  On  the  sonthoast  it 
has  volume  enough  to  form  high  hills;  (the  red  hilla  scon 
across  the  river  from  Knoxville ;)  on  the  northwest  it  gives  no 
marked  topographical  feature.*  In  tho  belts  still  further 
northwest  it  soon  thins  out  and  is  not  seen.  This  is  in  har- 
mony with  statement  made  in  (§  583.) 

589.  Another  difference  in  the  sections,  is  the  presence  of  the 
bed  of  Brownish-red  Shale  in  one,  (the  northwestern,)  and  its 
absence  in  the  other,  unless,  indeed,  the  Eed  Marble  of  the 

1  section,  is  synchronous,  the  marble,  being  the  product 

,  that  this  band  of  Iron  Limestone  on  the  northwest  of 
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of  a  local,  cncrinal,  and  coralline  colony.  Pragments  of  cor- 
als, and  the  buttons  and  plat«a  of  crinoids,  in  quantity,  mixed 
with  red  marly  mud,  would  harden  into  such  rock. 

■  With  these  remarks,  we  pass  to  the-special  consideration  of 
the  Strata. 

A. — The  Blue,  or  JLiclurea  Limestone. 

590.  This  is  the  lower  Blue  Limestone  Member  of  the  Tren- 
ton and  Nashville  Series,  spoken  of  in  |§  580  and  584;  it  is, 
too,  the  lowest  bed  in  the  two  sections  on  page  230.  I  pro- 
pose to  call  it  the  Maclurea  Limestone,  for  the  reason,  that 
the  largo  and  conspicuous  fossil  shell,  Maclurea  Magna,  is 
found  in  it,  and,  at  some  points,  very  abundantly,  as  at  Kings- 
port,  in  Sullivan  County. 

591.  IdtAological  Character;  Thickness. — The  geological  po- 
sition of  this  formation,  is  next  above  the  Knox  Dolomite.  {§ 
535.)  It  is,  generally,  a  blue,  more  or  less,  argillaceous  lime- 
stone. In  the  central  part  of  the  valley,  it  is  often  knotty,  and 
breaks  up,  more  or  less,  in  lumps,  in  weathering.  In  some  re- 
gions, as  in  the  northern  part  of  Jefferson,  and  in tho  vicinity 
of  Bull's  G-ap,  it  bmaks  in  small  blocks,  and  has  been  designa- 
ted, the  "Block  Idmestone."  In  this  same  region,  too,  it  is  rich 
in  fragments  of  trilobites,  Asaphus,  Ampyx,  and  Ulaenus. 

592.  In  the  northeastern  counties,  Greene,  Washington,  Car- 
ter, and  Sullivan,  the  formation  presents,  generally,  a  more 
coftipact  limestone,  and  is  greatly  reduced  in  thickness.  At 
Greeneville,  for  instance,  it  is  not  more  than  120  feet  thick.  It 
lies  just  southeast  of  this  town,  in  a  clear  section,  between  the 
Shale  and  the  Knox  Dolomite.*  It  is,  at  this  point,  a  blae 
limestone,  some  of  the  layers  of  which,  are  blackish  blue,  and 
much  intersected  by  small  veins  of  calcite.  MassM  of  the  lat- 
ter miglit  be  selected,  from  which  beautiful  marble  slabs  could 
be  sawn. 

593.  In  Washington,  and  in  Sullivan  east  of  Blountaville,  as 
well  as  northeastward  in   Virginia,  the  Maclurea  Limestone 

•Immediately  soulhcast  of  Grecnovillo,  tho  linB  of  n  longSRaJs  ridge  passes.  This 
ridge  is  narrow,  tolerably  Bhurp,  and  is  made  by  (he  lower  pari  of  the  Trenton  and  Naah- 
Tille  Shale.  Along  the  base  of  this  ridge,  and,  at  some  points,  on  both  sides  of  the 
Shale,  the  Maclurea  Limestone  is  seen. 
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1  very  much  the  character  that  it  does  at   Greeneville. 
At  some  points,  it  is  reduced  to  a  thiekuees  of  fifty  feet. 

594.  Going  eouthwestward  from  Greene  County,  tlie  forma- 
tion, wherever  it  outcrops,  is  much  the  same  as  at  Greeneville. 
It  is  so  at  Newport,  which  town  ia  located  upon  it  and  the 
overlying  ahalc.  (§  457.)  A  few  miles  east  of  Seviorville,  on 
both  of  the  forks  of  the  Little  Pigeon,  its  blue  layers  are  seen 
separating  the  gray  dolomites  and  the  shale.  (§§  447  and  453.) 
The  rocks  here,  show,  to  some  extent,  the  knotty  structure. 

595.  A  short  distance  east  of  Benton,  in  Polk  County,  the 
formation  is  intersected.  It  lies  at  the  western  base  of  a  shale 
and  sandstone  ridge.  Below  the  shale,  is,  first,  abed  of  blue 
argillaceous,  flaggy  limestone,  containing  Maclurea;  then  suc- 
ceeds a  blue,  compact,  fossiliferous  limestone,  which  is  followed 
by  Knox  Strata.  The  formation  is  heavier  in  this  region  than 
further  north. 

596.  On  the  northwest  side  of  the  valley,  that  is  to  say,  on 
the  side  next  to  the  Cumberland  Table-land,  the  Maclurea 
Limestone  is  not  distinguished  from  the  overlying  part  of  the 
Trenton  and  Nashville  Series,  by  any  well  marked  lithological 
characters.  As  before  stated,  the  entire  series^begins,  here,  to 
exhibit  Middle  Tennessee  features,  (|  581.)  and  ia  much  the 
same  throughout. 

597.  The  maximum  thickness  of  the  Maclurea  Limestone  is 
about  600  feet,  and,  as  stated,  its  minimum,  (in  the  north- 
eastern corner  of  the  State,)  is  50.  At  no  point  in  an  unbro- 
ken section,  presenting  the  two  contiguous  formations,  have  I 
seen  this  group  absent. 

598.  Topography;  Extent  and  Range. — These  limestones  are, 
usually,  valley -ma  king,  and,  in  connection  with  the  other  and 
overlying  rocks  of  the  Trenton  and  Nashville  Series,  have,  es- 
pecially in  the  northwestern  half  of  the  valley,  yielded  to  de- 
nuding agencies,  and  formed  many  fine  valley-ranges.  (See§§ 
649  and  650.)  In  some  of  these  ranges,  the  Maclurea  Lime- 
stones, when  highly  tilted,*  present  themselves  in  low^  rounded 
ridges,  along  which  the  strata  outcrop  in  parallel  lines,  forming 
glady  places,  often  with  a  growth  of  red  cedar. 

•  In  which  position,  like  shales,  they  are  more  oommonlj  found,  than  are   the  solid. 
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599.  In  the  Trenton  and  Nashviilp  Valleys,  pertaining  to  the 
great  and  long  ribbons,  into  which  the  formations  have  been 
faulted,  and  which  are  intersected  in  going  from  Knosvillo  to 
the  Cumberland  Table-land,  (§§  508  and  510,)  the  place  of  the 
Maclurea  Limestone  is  on  the  northwest  side  of  each  valley, 
and  next  to  the  ridge-making  Knox  Dolomite.  In  the  valleys 
lying  along  the  base  of  the  Table-land,  as  for  instance,  Powell's 
Valley  in  Claiborne  and  Campbell,  and  Tennessee  Valley  in 
Rhea  and  Hamilton,  the  place  of  the  formation  is  on  the  south- 
east side,  the  formations  occurring  successively  in  ascending 
order  in  going  to  the  northwest. 

600.  The  great  anticlinal  ranges,  like  that  of  Claiborne,  Un- 
ion and  Campbell,  and  that  of  Sequatchee  Valley,*  (§  514,) 
when  presenting  a  central  belt  of  Knox  Strata,  have  this  belt 
bordered  on  both  sides  by  Maclurea  Limestones.  And,  so  too, 
a  synclinal  range  of  Trenton  and  Nashville  Strata,  will  show  a 
border  of  Maclurea  Limestones  on  both  sides.  This  is,  for  the 
most  part,  trao  of  the  great  range,  (the  Gray  Beit,  §  C40,)  which 
extends  from  Kingsport  on  the  Holston,  quite  through  the 
State.  Its  border  throughout,  on  the  northwest  side,  is  made 
up  of  these  lim^ones ;  on  the  southeast  aide,  they  are,  at  some 
points,  engulfed  in  local  faulta,  though  at  most  poihts,  appear- 
ing in  place. 

601.  In  some  regions  where  the  strata  dip  but  little,  consid- 
erable areas  are  underlaid  by  the  Maclurea  Limestone.  Such 
an  area  is  crossed  by  the  section  on  page  230,  at  M,  or  between 
L  and  N.  The  argillaceous  crumbling  limestones  form  a 
glady  belt,  abounding  in  red  cedars.  Such  places  recall  forci- 
bly the  great  cedar  glades  of  the  Central  Basin,  (§  240,)  whicti, 
by  the  way,  are  located  on  certain  flaggy  layers  of  the  same 
formation. 

The  area  above  extends  a  number  of  miles  southwest  ward, 
and  is  brought  up  on  the  end  of  an  anticlinal  point,  as  may  be 
seen  by  referring  to  the  map.  The  road  from  Knoxville  to 
Sevierville  crosses  this  outcrop  of  Maclurea  Limestone,  which, 
along  this  line,  is,  perhaps  two  miles  wide.    It  contracts,  how- 

*  In  reference  to  the  antie!inal  of  Seq^uatohee  VsllBy,  it  most  be  stated,  that  in  the 
middle  and  Bouthsrn  part  ot  the  vallBy,  the  sntiolinal  fold  ia  faulted  on  the  northwest 
side,  and,  in  some  parts,  the  Maelurea  Limestone,  and,  indeed,  the  whole  Trenlonaud 
Nashville  Series,  is  engulfed. 
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ever,  rapidly,  and  further  to  the  southwest,  disappears  beneath 
the  higher  heds — the  marhle,  shales,  and  iron -limestone. 

602.  In  the  region  of  Strawberry  Plains,*  above  and  below, 
along  certain  lines,  there  is  much  of  this  rock.  The  running 
out  of  the  synclinal  mentioned  in  §  551,  brings  it  up.  It  oc- 
curs, for  the  most  part,  in  bands  between  the  dolomites  of  the 
Knox  Group  and  the  overlying  marbles,  etc.  There  are,  also, 
similar  anticlinal  and  synclinal  points  in  Jefferson,  Greene, 
and  other  counties,  which  cause  this  formation  to  outcrop  in 
belts  and  areas  more  or  less  extended. 

603.  Paleontology ;  Age — The  fossils  of  the  Maclurea  Lime- 
stone have  not,  as  yet,  been  thoroughly  studied.  It  is  at  some 
points  quite  rich  in  specie.'^,  many  of  which  are  new  forms. 
The  following  are  some  that  have  been  observed: 

1.  Maclurea  magna,  LeiueuT.  Thia  is  an  abundant  and  character- 
istic fossil  in  this  formation.  It  is  found  at  numerous  localities 
in  the  Valley,  in  fact,  we  may  say,  wherever  the  hed  outcrops. 
Among  the  localities,  the  following  may  he  mentioned  ;  the 
■western  base  of  the  ridge  next  oast  of  Benton,  in  Polk  County  ; 
the  blue  limestone  on  the  east  side  of  the  railroad,  at  Lenoir's 
in  Eoane  County ;  the  outcrops  of  the  formation  around  Knox- 
ville;  the  blue  limestone  at  Eingsport,  ia  Sullivan,  etc. 

The  locality  at  Kingsport  is  a  noted  one ;  the  rocks  are  so  full  of 
the  shells,  and  casts  of  this  species,  that  they  attract  much  atten- 

2.  Mhgttcmiella  plena,  Hal].  This  species  is  abundant  in  the  blue 
limestone  at  Lenoir's. 

3.  Lepiaeaa  sericea,  Sowerbj.  In  Sevier  County,  a  few  miles  east 
of  Scvierville,  at  the  junction  of  this  formation  with  the  upper 
division — the  shale — of  the  Trenton  and  Nashville  scries.  (§594.), 

4.  Orthis  bellarvgoaa,  Conrad.  Near  Benton,  in  Polk  County,  as- 
sociated with  Maclurea  magna. 

6.  SlTophomena  incraisala,  Hull.  East  of  Benton,  same  locality  as 
the  last. 

6.  Orthoceras  perlinax,  Billings.  Collected  at  Lenoir's,  in  associa- 
tion with  BkuneimeUa plena  and  Maclurea  magna. 

7.  Masiius  latidorsataS  Hall.  In  the  -'hlocb  limestone,"  White 
Horn  Creek,  Jefferson  County.     (J591.) 

8.  Asaphut  eanaUs,  Conrad.  "  Block  limestone,"  same  locality  as 
last,  and  other  localities. 

9.  Afttpyx  JiUtwd,  Safford.  "  Block  limestone,"  oast  side  of  Bull's 
Gap. 

«  The  Depot  a(  Strawberrj  Plsins  Is  built  of  the  Maclurea  Limeslona. 
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604.  The  above  species  are  found  in  the  middle  and  Bouth- 
eastem  portions  of  the  valley  (dividing  the  latter  longitudi- 
nally) in  which  the  Maclurea  JJimestone  is  a  distinct  lithologi- 
cal  group.  Approaching  the  Cumberland  Table-land,  the 
lower  portion  of  the  Series  (taking  the  Trenton  and  Nashville 
Groups  together)  presents  many  of  the  fornis  to  he  enume- 
rated hereafter,  aa  belonging  to  the  Trenton  Formation  in  Mid- 
dle Tennessee. 

In  the  list  above,  1,  2  and  6  are  Ohazy,  or  Black  River  forms, 
or  both ;  6  and  8  are  Chazy,  but  also  Trenton  and  Hudson 
River  ,■  4  is  Trenton,  and  3  is  Trenton  and  Sudson  Biver.  The 
formation  is  doubtless  about  equivalent  to  the  Chazy  and  Black 
Eiver  rocks,  of  New  Tork  and  Canada,  rocks  that  we  include, 
with  Dana,  in  the  Trenton  Group,  or  Period. 


605.  This  (the  first  interpolated  bed,  §  582)  is  represented  in 
the  section  (C,  L,)  on  page  230,  aa  resting  upon  the  limestone 
just  described.  It  ie  also  given  in  the  table  on  page  231.  In 
the  latter  the  bed  is  duplicated.  This  may  be  due  to  a  fault 
and  displacement,  or  the  marble,  2, a,  may  be  in  its  natural  po- 
sition— interpolated  between  strata  of  the  Maclurea  Limestone. 
For  several  miles  to  the  northeast,  on  this  range,  the  same  ar- 
rangement is  observed. 

606.  Jdthological  Character. — This  bed  is  one  of  great  inter- 
est on  account  of  the  valuable  marble  for  ornamental  and 
building  purposes,  it  can  supply.  In  the  section,  page  230,  it 
is  380  feet  thick.  The  bed  la,  in  general,  a  variegated  crinoidal 
and  coralline  limestone.  Its  colors  are  grayish  white,  and 
brownish  red;  sometimes  pinkish  red,  or  even  greenish.  The 
latter  colors,  however,  are  not  common.  The  most  esteemed 
variety  has,  when  polished,  a  bright  ground  of  brownish  red 
colors,  mottled  more  or  less  freely,  with  white  or  gray  spots,  or 
fleecy  clouds.  These  clouds  and  spots,  in  that  of  first  quality, 
are  well  defined,  and,  to  the  naked  eye,  show  little  of  their 
fossiliferous  character.  The  whitish  spots  are  due,  for  the  most 
part,  to  the  presence  of  corals,  with  small  cells  like  Ckaetetes 
or  Stenopora. 

607.  At  some  points,  much   of  the  bed  becomes  grayish 
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whitcj  without  admixture  of  red.  It  is  then  called  "white 
marble,"  (in  reality,  grayish  white,)  and  is  esteemed  for  tomb- 
stones, monumeEta,  floors,  ornamental  gate  posts,  as  a  building 
material,  and  for  other  purposes. 

A  few  miles  northeast  of  Knoxville,  and  near  the  line  of  the 
section  on  page  230,  is  a  valuable  quarry,  of  the  gray  variety.* 
The  section  of  the  entire  bed,  at  this  point,  commencing  at  the 
bottom  and  ascending,  is  as  follows: 

let.  Tariegatad,  with   gray  and  red,   so  m  to  lie  more  or  lesa 

flesh-colored 55  feet 

2d.  Grayish-white,  no  red 95   " 

8d.  More  or  leas  reddish,  especially  upper  part 230   " 

The  quarry  is  in  the  middle,  or  2d  portion,  which  is  here,  the 
most  valuable. 

Marble  of  much  the  same  quality  is  found  at  the  month  of 
the  French  Broad  Eiver.  This  belongs  to  the  bed,  L,  in  the 
section  juat  referred  to.  The  Williams  quarry  is  in  the  belt 
represented  at  C,  in  the  same  section. 

608.  Sloan's  quarry/  m  located  on  a  ridge,  nearly  two  miles 
north  of  Knoxville,  and  near  the  Bast  Tennessee  and  Vir- 
ginia Railroad.  It  is  on  the  duplicated  range  spoken  of  in 
§  605.  This  range  runs  parallel  with  the  Knox  Dolomite  belt, 
forming  the  ridge,  M,  in  tiie  section  on  page  204,  from  which 
it  is  separated  by  Macluroa  Limestone,  At  this  quarry,  the 
section  is  much  the  same  as  that  in  §  586. 

The  variegated  variety  has,  for  the  most  part,  been  obtained 
here,  and  the  locality  is  interesting,  as  being  that  from  which 
most  of  the  marble  in  the  State  Capitol,  at  Nashville,  was 
taken. 

609.  Hawkins  County  has,  so  far,  supplied  the  most  desira- 
ble marble  from  this  formation.  That  need  in  ornamenting 
the  Capitol,  at  "Washington,  is  from  Hawkins.  The  best  dis- 
play of  Tennessee  marble  to  be  seen  anywhere,  is  at  the  Na- 
tional Capitol.  As  an  ornamental  rock,  that  of  Hawkins 
County  ia,  of  its  class,  unsurpassed.  The  authorities  at  Wash- 
ington caused  an  extensive  quarry  to  be  opened  at  the  point 

*Thi9  quarry,  whcQ  I  viaited  it  last,  in  August,  186S,  waa  owned  by  OA  John  Wil- 
liams, and  it  majliw  held  by  iiim  now.    It  was  40id,  ia  thfl  bed,  to  the  quarry-men,  at 
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where  the  marble  range  of  the  county  strikes  the  Holston 
Eiver.  The  supply  is  unlimited.  The  rock  ia  of  the  most 
desirable  variegated  variety. 

610.  Extent  and  Mange ;  the  Med  Belt. — By  referring  to  the 
Map,  it  will  be  Been  that  an  important  area  of  Trenton  and 
Kashville  rocks,  originates  a  little  south,  or  west,  of  New  Mar- 
ket, and  runs  througt  the  Valley,  to  Georgia,*  Its  widest  part 
is  southeast  of  Knoxville.  It  wiJJ  he  seen,  also,  that  the  Knox- 
ville  Eidge,  or  rather,  the  formation  which  makes  it,  rises  a 
few  miles  to  the  northeast  of  the  city,  and  splits  off  an  arm  of 
this  area,  the  arm  running  out  before  reaching  Athena ;  and 
again,  that  another  arm,  though  much  shorter,  is  split  off  by 
a  dolomite  range  commencing  several  miles  east  of  Knoxville, 
and  running  north  east  ward.f  Taking  this  area,  with  its  arms, 
we  may,  as  it  ia  desirable  to  have  a  name,  call  it  the  Med  Belt, 
of  the  Trenton  and  Nashville  Series. 

611.  In  this  Bed  Belt,  as  above  described,  the  marble-bed  we 
are  considering,  is  pretty  generally  found  in  place.  Its  posi- 
tion, with  reference  to  the  other  formations,  is  as  represented 
in  the  section  on  page  230,  the  Maelurea  Limestone  separating 
it  from  the  Knox  Dolomite.  It  exists  in  greatest  force  in 
Knox  County,  its  maximum  thickness  being  not  far  from  400 
feet.  It  is  found  in  the  vicinity  of  Strawberry  Plains,  and  has 
been  traced  sonthward  through  the  western  parts  of  Blount  and 
Monroe,  the  eastern  part  of  itoane,  to  McMinn. 

612.  In  the  belt  of  the  Trenton  and  Nashville  Series,  lying 
next  west  of  the  one  just  considered — that  immediately  west  of 
"Webb's  Bidge  and  Clinch  Mountain — the  marble  is,  again,  ob- 
served, but  it  is  not  as  heavy,  and,  at  intervals,  is  absent.  In 
the  northern  part  of  the  valley,  west  of  Copper  Eidge,  a  nar- 
row band  occurs,  but  west  of  this,  it  is  not  seen. 

613.  In  Hawkins  County,  the  marble  is  part  of  a  compara- 
tively short  belt  of  Trenton  and  Nashville  rocks,  lying  west  of 

•  There  ia,  however,  one  break  in  this  range.  On  the  road  tVom  ClevcJond  loDiiek- 
town,  at  the  point  of  the;  range  intersecWd,  the  Ttenton  and  TJaahTilie  Series  ia  on- 
tiiely  wanting,  the  upper  part  of  thp  Knoi  Group  appearing  onthesurfaoe.  A  liltle 
to  the  north  of  this,  however,  the  roclis  are  Been,  the  "red  hills,"  ono  of  the  great 
features  oL  this  range,  being  eonspicuouB. 

fTbe  last  mention«d  dolomite  range  is  the  one  at  N,  in  the  section  on  page  230. 
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liogeraville,  bat  separated  fromthetown,  by  aconspieuous  ridge. 
This  belt  ia  cat  off  at  each  end  by  one  of  the  great  faults.  It 
is,  however,  sixteen  or  seventeen  miles  long,  the  marble  lying 
on  the  southwest  side,  and  ranning  nearly  through  its  wholo 
length.  Ae  in  the  vicinity  of  Knoxville,  the  marble  bed  is  sep- 
arated from  the  Knox  Dolomitea,  by  the  Maclurea  blue  lime- 
stones. It  is  from  fifty,  to  two  or  three  hnndred  feet  in  thick- 
ness. The  government  quarry,  (§  609,)  is  near  the  southwest- 
ern end  of  the  range. 

Sontheast  of  the  Bed  Belt  and  the  Hawkins  Range,  the  mar- 
1,  or,  at  most,  exists  only  in  traces. 


6U.  Originally,  whan  continuoua,  tiia  rock  occupied  a  long  belt-like 
area,  reaching  from  the  northern  part  of  McMinn  County,  to  the  Tirgioia 
line  north  of  Eogeraville.  It  hdil  the  general  trend  of  the  present  country. 
Although  a  hundred  and  twenty  miles  long,  it  was,  perhaps,  not  anywhere, 
twenty  wide.  Early  in  Appalachian  movements,  this  bed  appears  to  have 
rested  in  a  shallow  trout;h,  and,  in  this,  the  coral  and  crinoidal  animals 
may  have  flourished  and  died,  one  generation  after  another,  each  leaving 
their  calcareous  remaina,  and  contributing  to  the  mass  which  is  now  a  sol- 
id rock,  noted  for  its  use  and  beauty.  (See  ?  583.)  In  the  succeeding 
part  of  the  Report,  this  bed  will  be  further  considered. 


(2.)   THB  i: 

615.  From  Knoxville,  across  the  Hoieton,  there  may  be  seen, 
a  line  of  high  hills.  These  are  covered,  more  or  less,  with  a 
deep  red  soil,  and  belong  to  a  remarkable  line  of  red  knobs 
which  runs  far  down  the  valley.  This  line  is  one  of  the  ranges 
spoken  of  in  the  First  Part  of  the  Report.  (§§  106  and  112.) 
These  red  hills  owe  their  topographical  features,  and  their  red 
soils,  primarily,  to  a  highly  ferruginoas,  sandy,  foasiliferous 
limestone,  to  which  I  have  given  the  name  at  the  head  of  this 
section.  This  rock  occurs  in  strata  of  various  thicknesses,  and 
is  interstratified  with  caleareoas  shale  and  flaggy  limestones. 

ei6.  Liikological  and  Other  Characters. — Under  the  name 
Iron-limestone,  I  include  not  only,  the  characteristic  ferrugin- 
ous i-ock,  but,  also,  the  shales  and  the  limestones  associated 
with  it.  The  group  includes  divisions  3  and  4,  of  the  table  on 
page  230.    The  maximum  thickness  is  about  700  feet. 

617.  The  characteristic  rock,  is  a  hard,  dark  gray,  or  dark 
bluish  gray,  iron-colored  limestone.    As  stated,  it  is  highly  fer- 
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ruginous,  giving  the  soil,  in  decomposing,  its  strong,  red  color, 
and  even  yielding,  at  some  points,  oxide,  rich  enough  to  be 
called  ore.  Its  powder  is  light  gray,  mottled  with  red.  The 
iron,  doubtless,  exists,  for  the  most  part,  in  the  rock,  in  the 
form  of  carbonate.  In  addition  to  the  ferruginous  matter  pres- 
ent, it  is  generally  well  loaded  with  sandy  impurity,  a  eircum- 
etance  also  contributing  to  ita  peealiar  character.  Itg  hard- 
ness is  due  to  the  sand  present.  At  a  few  points,  I  have 
observed  small  pea-like  pebbles  in  some  of  its  layers,  making 
it  a  conglomerate;  but  this  is  rare. 

When  the  rock  is  thoroughly  weathered,  it  becomes  a  light, 
spongy,  dark  brown,  sandy  mass,  and  such  masses  are  strewed 
over  the  areas  in  which  it  outcrops.* 

618.  Were  it  not  for  this  sandy  impurity,  certain  layers  of  the  iron-cook 
might  bo  used  as  an  iron-ore.  It  is  an  interesting  question,  as  to  whether 
science  or  experience,  will  ever  bring  forward  practicable  methods  for  the 
separation  of  iron  from  such  a  rock  as  this.  To  do  it,  would,  indeed,  be  a 
great  achievement,  and  would  add  vastly  to  the  mineral  wealth  of  the 
world.  There  are  other  rooks  in  TennoBsae  which  are  equally  ferruginous, 
as,  for  instance,  the  White  Oak  Mountain  Sandstones,  to  be  described. 
Like  this,  many  of  them  are  deeply  red  with  iron.  The  aggregate  amount 
of  metal  such  rocks  contain,  is  very  great. 

619.  "When  the  iron-rock  is  exposed  to  the  action  of  water, 
as  in  a  bluff  on  a  river,  a  laminar  structure  is  often  made  ap- 
parent, the  laminfe,  from  half  an  inch  to  an  inch,  or  more, 
in  thickness,  and  separated  by  softer  plates,  being  brought  out 
in  relief.  Such  exposures  often  exhibit  cross-stratification,  a 
fact  indicating  the  formations  of  the  beds  in  running  water. 
Thesefeaturesnaaybe  seen  in  the  bluffs  at  themouth  of  theLittle 
Tennessee,  opposite  Lenoir's,  and  on  the  Holston,  at  other  points. 

620.  The  Iron-limestone  as  a  group,  includes  divisions  Sand 
4,  on  page  230,  the  entire  thickness  being  650  feet.  In  more 
detail,  the  section  is  as  follows,  numbered  in  ascending  order  : 

8.  Iron-limestone  proper „ 250  feet 

7.  Blue,  flaggy  limestone,  withsome  shales 155   " 

6.  Iron-limestone „ 3   " 

6.  Blue,  flaggy  limestone 22   " 

•  The  rook  ia,  at  some  points,  vary  fosailifsrous,  fragmenls  of  Ijrilohitsg  and  erinoidal 
buttons  being  espeeiaily  oonapiououB.  These  givo  eome  of  Us  layers  a  marble-like 
aspect.    Other  layers,  at  times,  present  au  oolitio  structure,  but  these  featorea  are 
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4.  Iron-limestoae 

3.  Shale,  lower  part  interstratified  with  Iroa-limeetono... 

3.  Iran-limestone 

1.  Shale,  (resting  on  the  marble-bed) 


650 

621.  Another  section,  about  a  mile  sonthwest  of  the  last,  is 
as  follows : 

6.  Iron-limestone,  top  not  seen  1  5  feet 

4.  Shales  with  flaggy   Iron  limestone  MS 

8.  Shale? 2  i 

2.  Iron  li,jeatone  ...  ^3 

1.  Shale,  (resting  on  the  msrhle-bedj  M 

622.  Much  of  the  Iron  limestone  of  these  aoLtions  is  thm 
bedded  and  flaggy,  and  such,  for  the  most  part  is  the  gi,neial 
character  of  the  rock.  The  surfaces  of  its  Hyeis  oiten  show 
ripple-marks,  another  cirLUmatance  indicatin,^  its  formation  in 
a  current  of  water. 

The  blue  flags,  also  ripple -marked,  sometimes  graduate  into 
the  iron-rock,  while,  on  the  other  hand,  they  as  often  run  into 
shales.  The  ahales  have  very  frequently  a  bright  buff  color, 
but  sometimes  are  grayish -yellow.  They  are  the  weathered 
outcrops  of  blue  calcareous  and  argillaceous  strata. 

The  flags  are  used  extensively,  for  curbing  and  paving  pur- 
poses, in  Enoxville.  There  is  a  point  from  which  they  are 
obtained,  near  Williams'  marble  quarry.  A  mile  and  a  half, 
or  two  miles  above  Knoxville,  the  Holston  Eiver  intersects  the 
range.  The  flags  are  quarried  on  a  hill-side,  near  the  river, 
and  conveniently  boated  down. 

623.  There  is  a  good  presentation  of  the  rocks  of  this  group 
in  the  cuts  of  the  Knoxville  and  Charleston  Bailroad,  beyond 
the  Holston,  and  immediately  opposite  Knoxville.  The  first 
cut  preaenta  mostly  shale,  with,  however,  two  beds  of  iron- 
rock;  the  next,  together  with  the  bill-sides,  gives  a  great  dis- 
play of  the  iron-roek,  the  mass  being  not  less  than  200  feet 
thick ;  and  there  is  still  a  third  cut  in  which  the  rock  is  seen. 
The  mass  of  the  second  cut  is  generally  thin-bedded;  some  of 
for  the  layers  are  of  good  thickness  for  building  purposes.  Stone 
for  the  construction  of  the  railroad  culverts,  werequarried  from 
them.  Some  of  the  layers  are  quite  crinoidal,  and  inclined  to 
be  red  and  gray,  approaching  marble  in  appearance, 

Sig.  16.     Vol.  1. 
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624,  All  of  the  rocks  of  the  group  are  more  or  less  foasilifer- 
0118,  especially  the  blue  flags  and  the  iron-rock.  The  fossils 
have  not  been  systematically  studied,  but  enough  is  known  to 
Justify  the  reference  of  this  bed,  as  well  as  the  marble-bed 
below,  to  theTrenton. 

There  is  a  shaly  limestone  in  this  group,  found  in  the  red 
hills  east  of  Chatata  Valley,  in  Bradley  County,  which  is  re- 
markably filled  with  Orthocerata  and  allied  genera.  The  bed 
is  eight  or'ten  feet  thick,  A  lAtuites  is  found  here  much  like 
L.  undatus,  Conrad,    Most  of  the  spocies  are,  perhaps,  new. 

625,  Extent  and  Bange ;  yAeZrow-ismestone  is  mainly  confined 
to  the  Red  Belt  of  the  Trenton  and  Nashville  Series.  (§  610.)  I 
have  thus  named  this  belt  on  account  of  its  red  bills  and  the 
iron -limestone  which  makes  and  colors  them.  The  maximum 
volume  of  the  group  is  in  Knox  County.  It  diminishes  in  thick- 
ness going  south  west  ward,  and  rung  out  in  Chatata  Valley  in 
Bradiey.  It  becomes  also,  less  important  northeastward,  and 
disappears  in  the  region  of  Strawberry  Plains.  Outside  of  the 
Red  Belt,  to  the  north,  or  northeast,  it  does  not  appear  in  any 
of  the  areas  occupied  by  the  Trenton  and  Hashvjjle  rocks. 

To  the  southeast,  however,  in  Bloant  Connty,  there  is  a  strip 
of  it  making  a  line  of  red  knobs  in  front  of  Chilhowee  Mountain. 
It  is  here  in  a  range  of  Trenton  and  Nashville  rocks,  which  ex- 
tends, in  a  southwesterly  direction,  nearly  to  the  Hiwassee  River. 
Within  this  the  iron-rock  first  appears  near  the  northeastern 
end  of  Chilhowee  Mountain,  and  extends  with  the  range  of 
rocks  to  the  vicinity  of  the  river.  In  front  of  the  north  end 
of  Star's  Mountain,  the  Iron-rock,  nearly  horizontal,  occupies 
a  belt  three  or  four  miles  wide. 

626,  On  the  northwest  side  of  Enoxville  the  rock  occurs,  but 
much  reduced  in  volume,  aa  we  have  seen  (§§  587  and  588.)* 
In  the  Trenton  and  Nashville  ranges  stiil  further  northwest, 
as  stated,  it  has  thinned  out,  or,  at  most,  but  mere  traces  of  it 
are  to  be  found. 

From  what  has  been  said,  the  extent  of  the  Iron-limestone, 
when  continuons,  and  unbroken  by  Appalachian  movements, 
can,  in  part,  at  least,  be  made  out.    It  did  not  extend  as  far 

n  i  SST,  Is  one  of  the  arms  of  the  Bed 
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northward  as  tlie  marble-bed  below  it.  Its  western  limit  was 
much  the  same  as  that  of  the  marble,  while  its  extent  south- 
westward  and  southeastward,  was  greater.  Its  longer  dimen- 
sion waa  in  the  direction  of  the  general  trend  of  the  Tallej,  in 
that  respect  agreeing  with  the  marble,  (§614.) 

627.  The  upper  iron-rock  bed  of  the  group,  appears  to  have 
been  the  most  persistent.  The  lower  ones  run  out  and  e 
place  to  shales.  Thus,  in  the  section  in  §  587,  we  have  320  feet 
of  shales  next  above  the  marble.  So,  in  McMinn  and  Bradley 
Counties,  there  is  a  heavy  bed  of  shales  and  thin  limestones, 
between  the  Maclurea  Limestone  and  the  iron-rock  stratum. 

628.  "TAe  Red  .Khofis."— These  have  been  referred  to 
several  times.  (§§  106,  112  and  615.)  The  outcrops  of  the 
iron -limestones,  especially  when  the  rocks  are  tilted  and  in 
considerable  volume,  generally  present  ridges,  or  lines  of 
knobs. 

The  hard  rocks,  not  jielding  to  the  action  of  the  weather,  or  to  disinte- 
grating agencies,  lilte  other  neighboring  beds,  have  been  left  in  elevated 
crests  and  peaks.  In  some  cases,  a  single  bed  or  plate  of  hard  rock,  has 
given  origin  to  a  ridgo,  first,  by  itself  resisting  the  wear  and  tear  of  the 
weather,  and  secondly,  by  protti^ting.  from  such  action,  softer  material 
below  it. 

A  ridge  formed  by  a  oomparatively  thin  stratum  of  roek,  is,  generally 
found  cut  up  into  a  line  of  knobs,  for  the  reason  that  the  proUciing  plata 
bemg  thm,  is  easily  assured,  and  each  fissure  originates  a  gap. 

629,  The  most  conspicuous,  and  longest  line  of  red  knobs,  is 
that  passing  near  Knoxville,  on  the  southeast  side,  This  has 
been  sufficiently  described.     (§§  112,  615.) 

Another,  is  found  in  the  Trenton  and  Nashville  belt,  imme- 
diately west  of  the  Knoxville  Eidge.  Traces  of  it  are  seen 
opposite  the  city;  it  becomes  more  marked  southwestward ; 
is  represented  by  low,  red  hills,  near,  and  to  the  southeast  of 
Loudon,  but  soon  runs  out  when  traced  further  southwestward. 

A  line  is,  generally,  to  be  fonnd  on  the  southwest  side  of  the 
Bed  Belt.  (§  610.)  This  coalesces  with  the  main  line  in  the 
southern  part  of  McMinn  and  in  Bradley.  Another  line  of 
knobs  runs  near  the  mouth  of  the  French  Broad  River. 

In  addition  to  these,  one  in  front  of  Chilhowee  Mountain  has 
been  spoken  of.     (§  625.) 
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630.  The  Red  Belt  is,  in  general,  a  synclinal  trough.  Where 
wide,  as  itt  Knox  County,  the  atrata,  in  the  central  portion,  ran 
in  moderate  waves,  and  are,  in  places,  approximately  horizon- 
tal. This,  in  certain  sections,  hrings  the  iron-rock,  (as  well  aa 
the  other  special  teda,)  several  times  to  the  surface.  Thus,  in 
crossing  the  belt  along  the  Knoxville  and  Maryville  road,  quite 
a  number  of  areas  are  crossed,  in  which  the  iron-rock  ontcrops. 
It  usually  alternates  with  a  calcareous  shale,  weathering  buff. 
Some  of  the  iron-rock,  along  this  route,  is  oolitic. 


(3.)    0T1 

631.  The  Division  above  the  Iron-rock,  and  its  lower  part,  the 
Orinoid  Bed. — In  the  section  §§  585  and  586,  the  last  division  is 
saeceeded,  in  ascending  order,  by  a  heavy  series  of  calcareous 
strata,  mostly,  weathering  to  a  buff  shalo,  but  containing,  more 
or  less,  flaggy,  blue  limestone.  The  thickne^  of  the  series  is 
uncertain.  It  is  given  in  the  section,  as  500?  The  correspond- 
ing horizon,  in  the  section  on  page  231,  has  it  1000?  It  may 
be  placed  at  about  800. 

632.  The  lower  part  of  the  division,  is  in  the  line  of  the  sec 
lion,  (g  585,)  a  group  of  shaly  limestones  about  100  feet  thick, 
which  is  well  filled  with  shells  and  crinoids.  This  group  rests 
upon  the  Iron-limestone.  I  have  named  it  the  Crinoid  Bed. 
Among  the  species  occurring  in  this  bed,  the  following  wore 
seen;  Orthis Bellarugosa?  Conrtid. Strophomena  incrassata,'B.all. 
Asaphus  canalis,  Conrad.  Several  new  species  of  Orthis 
as  well  as  new  forms  of  Paleoerinus,  Bhodocrinus,  Sybi 
and  Oarabocrinus. 

The  abandance  of  crinoida!  remains,  not  only  in  this  bed. 
but,  also,  in  many  of  the  strata,  between  this  and  the  Maclu- 
rea  Limestone,  is  a  noteworthy  circumstance. 

633.  The  Upper  Marble. — Succeeding  the  division  last  noticed, 
is  another  bed  of  variegated  marble.  This  is  a  reddish-brown 
rock,  with  white  or  gray,  rarely  greenish,  clouds  and  bs 
Like  the  lower  marble,  (§  605,}  itis  coralline  and  erinoidal.  It 
resembles  the  lower  bed,  but  is  not  as  valuable.  Its  maximum 
thickness  has  been  estimated  at  about  300  feet.  It  can  be 
traced,  south  west  ward,  through   Knox,  the  western   parts  of 
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Blount  and  Monroe,  and  through  McMinn  into  Bradley.*  It 
generally,  presente  itself  in  two  parallel  bands,  occupying  a 
place  within  the  two  principal  lines  of  red  knohs,  pertaining  to 
the  Red  Belt.  (§§610,  630.)  In  the  section  from  Athens  to  the 
southeast,  across  the  belt  mentioned,  one  range  of  this  marble 
is  intersected  about  a  mile  from  the  town.  This  section,  also, 
shows  the  two  ranges  of  the  red  knobs. 

634.  Outside  of  the  Eed  Belt,  this  bed,  at  least  as  marble,  ia 
not  in  noteworthy  volume.  A  trace  of  it  may  be  seen,  occasion- 
ally, in  the  first  Trenton  and  Nashville  ranges,  northwest  of 
Knoxville. 

In  the  section  from  the  government  marble  qnarry  in  Haw- 
kins, across  the  valiey,  in  a  northwesterly  direction  to  Short 
Mountain,  a  marble  is  interaected,  which  may  be  referred  to 
this  bed. 

635.  The  Brown  Shale. — In  the  table  on  page  231,  we  have 
in  the  place  of  the  Eed  Marble  of  the  preceding  table,  a  bed  of 
brownish-red  ehalos,  and  this  wetake  to  be  synchronous  with 
the  marble.  To  this  I  have  already  referred.  (§  589.)  The 
niarble  itself,  when  traced  to  the  southwest,  is,  at  intervals, 
much  like  this  shale ;  at  some  points  the  bed  is  shale  and  mar- 
ble, mixed.    The  beds  of  the  two  sections  wili  be  regarded  as 


636.  West  and  northwest  of  Knoxville,  the  Brown  Shale 
rarely  presents  a  marble-like  aspect,  and  is  but  little  foasilifer- 
ous.  It  occurs  in  all,  or  nearly  all,  of  the  valleys  of  the  Tren- 
ton and  Nashville  Formations  lying  between  Knoxville  and  the 
Cumberland  Table-land.  It  usually  presents  itself  in  long 
belts,  wliich  run  longitudinally  with  the  valleys.  Its  strata 
dip  at  all  angles;  and  when  the  inclination  is  considerable, 
which  is  more  frequently  the  case  than  otherwise,  it  forms 
long,  low,  "hog-back"  ridges. 

These  ridges  are  sometimes  nearly  destitute  of  soil,  the  strata 
outcropping  in  parallel  bands.  A  growth  of  red  cedar  is  fre- 
quently met  with  upon  them. 

■=  There  IB  a  bBd  of  gray,  orinoidal  marble  flfewfeet  below  the  iroa-rock  of  the  red  hilla 
in  the  norlhern  part  of  Bradley,  whiehmay  bealocal  stratQm,  referable  to  tho  Iron-lime- 
Htone  Group.    It  is  separated  from  an  iron-rook,  by  the  ortbooeratil*  bed,  mentioned  in 


iD.Google 


246 

637.  In  §  634,  I  have  spoken  of  a  marble  between  the  Gov- 
ernment quarry  and  Short  Mountain,  in  Hawliins  County, 
Seven  or  eight  miles  to  the  northeast,  this  marble  appears  to 
be  represented  by  a  belt  of  the  Brown  Shale  at  the  southeast- 
ern base  of  the  Devil's  Nose. 

The  valley-ranges  intersected  west  of  KTioxville,  and  con- 
taining Trenton  and  Nashville  rocks,  show  the  Brown  Shale 
far  to  the  southwest.  In  Roane  and  Meigs  counties,  some  of 
the  more  compact  layers,  clouded  with  dove-colored  bands,  are 
regarded  as  marble.  It  has  been  used  in  making  the  founda- 
tion of  the  Coart-house  in  Kingston. 

Northeast  and  o^t  of  the  Bed  Belt,  this  formation  has  not 
been  observed. 

638.  The  Brown  Shale  is,  when  freshly  quarried,  a  compact, 
brownish-red,  ealeareoas  rock.  As  ordinarily  seen,  it  is 
weathered  into  shale  The  compact  rock  from  the  range  west 
of  Knoxville,  has  been  used  for  making  hydraulic  lime,  which 
has  answered  a  good  purpose. 

This  completes  the  eons'deration  of  the  beds  given  in  the 
sections  on  pages  230  and  231,  with  the  exception  of  the  calca- 
reous shale  above  the  Bed  Marble  in  the  first,  which  is  re- 
ferred to  the  general  division  to  be  described. 


B.  The  Upper  MEMSEtt  or  the  Trenton  and  Nashville 
Sekies. 
689.  I  include  in  this,  all  of  the  strata  of  the  series  above  the  Maclarea 
Limestone.  (^  509.  This  embraces,  of  course,  the  interpolated  beds  already 
described.  This  classiflcatioo  is  the  sarae  as  that  given  on  page  228.  The 
upper  member  is  there  designated  ss  the  S/uile.  It  must  be  borne  in  mind, 
however,  that  while  the  division  is  shale  in  the  southeastern  part  of  the 
Valley,  it  becomes  mostly  limestone  in  the  northwestern,     (g  581.) 

It  will  be  well  to  consider  this  formation  under  two  separate 
heads,  these  referring  respectively  to  its  different  presentations 
in  the  southeastern  and  northwestern  portions  of  the  Valley. 

(a)  The  Shale,  (Eastern.) 

640.  The  Gray  [Belt;   its   Topography. — Before    speaking  of 

the  lithologieal  and  other  features  of  the  Shale,  I  will  notice  a 

very  important  area  iti  which  it  is  found,  and  to  which  it  gives 

character. 
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If  the  reader  will  take  the  map,  and  direct  his  attention  to 
the  Talley  of  Bast  Tennessee,  among  the  belts  of  Trenton  and 
Nashville  rocks,  he  will  observe  a  large,  club-shaped  one  com- 
mencing north  of  Kingsport,  on  the  Virginia  line,  and  extend- 
ing nearly  to  the  Hiwassee  Eiver.  This  is  the  largest  area  of 
these  rocks  in  East  Tennessee,  the  Red  Belt  (§  610)  being  the 
next  in  extent.  And  as  we  have  found  it  convenient  to  have 
a  name  for  the  latter,  so  it  will  be  of  service  to  christen  this. 
We  will  denominate  it  the  Gray  Belt,  from  the  prevalence  of 
earthy  gray  rocks  and  knobs. 

The  boundaries,  form.,  and  range,  of  the  Gray  Belt,  are  best 
appreciated  by  a  reference  to  the  map. 

641.  The  most  characteristic  topographical  feature  of  this 
area,  is  the  presence  of  isolated  knobs.  Many  portions  of  it 
are  spoken  of,  locally,  as  "  The  Knobs."  The  knobs  are  conical 
hills  of  all  heights,  from  100  to  500  feet.  Sometimes  they  are 
more  or  less  elongated,  forming  short  ridges.  In  certain  re- 
gions, they  are  closely  set,  making  a  wild  country  traversed  by 
narrow,  labyrinthine,  but  rich  and,,  fertile  valleys.*  Knobby 
portions  occur  in  Hawkins  and  Greene,  on  both  sides  of  Bays 
Mountains,  also  in  Cocke,  Sevier,  Blount,  Monroe  and  McMinn. 
In  Sevier  County,  around  the  northera  end  of  Chilhowee  Moun- 
tain, the  knobby  feature  isverybol'. 

642.  The  prevailing  knobs  are,  as 'Stated,  earthy  gray,  and 
in  this  respect,  in  contrast  with  the  characteristic  knobs  of  the 
Red  Belt.  The  lower  end  of  the  Gray  Belt,  however,  has  some 
of  the  red  knobs,  owing  to  the  presence  of  the  strip  of  iron- 
rock  mentioned  in  §  625. 

643.  It  is  to  be  observed  that  the  northern  wide  part  of  the 
belt  embraces  the  mountain  ridges  to  which  the  collect- 
ive name  of  Bay's  Mountain  Group  has  been  given,  (p.  43.) 
These  ridges  are  capped  with  a  formation — the  Clinch  Moun- 
tain Sandstone — which  is  not  included  in  the  Trenton  and 
Nashville  Series.  The  topographical  feature  presented  in  this 
group,  must  be  considered  apart  fcom  those  which  are  charac- 
teristic of  the  Gray  Belt  in  general. 
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644.  Areas  of  the  Shale;  S]/nclinals.— The  Gray  Belt  just  de- 
scribed, ie  the  most  important  and  marked  area  of  this  shale. 
Bast  of  it,  in  Sullivan,  Carter,  Washington  and  Greene  coun- 
ties, are  other  areas,  but  they  are  comparatively  very  limited. 
Those  in  Sullivan,  and  in  the  western  part  of  Carter,  are  the 
most  important.  Thoir  number  and  extent  can  bo  seen  upon 
the  Map.  They  are  all  characteristically  knobby  belts.  (§  110.) 

In  Washington  and  Greene,  the  lower  beds  of  the  Shale  are 
presented  in  very  narrow  "  black  slate  ridges."  (§  llO.)  One 
of  these  ridges  (that  passing  immediately  back  of  G-reenoville) 
has  been  spoken  of.  (|  592  and  note.)  It  may  be  taken  as  a 
type  of  the  rest.  The  Shale  rests  in  a  compressed  trough  of 
Madurea  Limestone. 

The  shale  and  sandstone  of  the  ridge  east  of  Benton,  in  Polk 
County,  referred  to  in  §  595,  may  be  mentioned  hero.  The 
rocks  are  shales  below  with  a  sandstone  above.  This  ridge 
borders  a  fault.  (See  section  page  185.)  The  formation  is 
that  numbered  3  and  4. 

In  addition  to  the  areas  mentioned,  the  Med  Belt  may  bo  re- 
garded as  containing  this  Shale.  It  is  the  great  matrix  hold- 
ing the  interpolated  beds.  Here,  however,  the  formation  is 
more  calcareous,  and  presents,  more  or  less,  flaggy  limestone. 

645.  In  most  of  the  belts  and  areas  mentioned,  including 
the  Gray  Belt,  the  Shale  is  held  in  synclinal  troughs  and  rests 
upon  the  Maclurea  Limestone.  Some  of  the  troughs  are  locally 
fkulted  on  their  eastern  side,  as,  for  example,  the  Gray  Belt  in 
the  section  on  page  J  90.  See,  also,  §600.  It  is  remarkable 
that  these  wide  synclinal  waves  are  found  on  the  side  of  the 
Talley  next  to  the  great  mountains. 

644.  Lithological  Character;  Graptolites. — ■The  formation  is, 
in  general,  a  great  body  of  sky-blue  calcareous  shales,  more  or 
less  sandy,  weathering  to  a  yeltowish-gray  color,  as  stated  in 
§  580.  In  addition  to  the  characters  given  the  base  of  the  forma- 
tion, in  the  eastern  border  counties,  (including  Sullivan,)  as  far 
down  as  Blount,  is  a  fine  dai'k  or  black  shale,  becoming,  in  places, 
100  or  150  feet  thick.  This  often  appears  as  a  margin  along 
the  limits  of  the  Shale  followed  below  by  the  Madurea  Lime- 
stone.   The  black  shale  is  prominent  in  the  "slate  ridges" spo- 
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ken  of.  (§  644.)  It  abounds,  very  generally,  in  graptolites.* 
The  graptolites  are,  however,  not  confined  to  this  lower  stratum; 
they  run  up  ioto  the  main  body  of  the  Shale,  and  are  found  at 
numeroaa  localities.  I  have  sometimes  denominated  the  forma- 
tion the  Q-raptoUte  Shale.  These  fossils  have  not,  as  yet,  beea 
studied.  Some  of  them  will,  doubtless,  prove  to  bo  new 
species. 

645.  In  the  middle  and  upper  parts  of  the  Shale,  ospoeially 
east  of  Bay's  Mountains  and  southward  in  the  Gray  Belt,  plates 
of  a  hard  calcareous  sandstone  are  met  with,  to  which  the 
knobs  owe,  in  part,  their  origin,  very  much  as  the  red  knobs 
owe  theira  to  the  iron-rock.  {§  628.) 

This  sandstone  has  the  color  of  the  shales  with  which  it  is 
associated. 

646.  The  following  is  a  section  of  the  Shale  from  Bull's  Gapt 
westward  to  White  Horn  Creek,  a  distance  of  nearly  one  mile. 
The  rocks  dip  southeastward  at  an  average  rate  of  30  or  40  de- 
grees ;  the  dip,  however,  ranging  from  5°  to  90°.  Immediately 
at  the  Gap,  the  strata  form  a  synclinal  axis,  dipping  to  the 
northwest  after  passing  it. 

(3)  Reddish-hrovfft  Calcaremis  Shale.  This  constitutes 
the  base  of  the  ridge  at  the  Gap.  The  top  not 
seen.  Above  it,  on  tbe  surface,  are  detaeb- 
ed  masses  of  grayish-wbite  sandstone — CliacJi 
Mountain.  Sandstone.  The  sbale  and  sandstone 
are  referred  to  tbe  same  formation,  (5,a.) 

Thickness  of  the  shale  seen 80   feet. 

■  CalcaTeous  Shale,  or  argillaeeoas  pale  brownish, 
bluish,  or  rarely  greenish,  limestone,  weather- 
ing to  ahiile 112  feet. 

Shji'hlas  Volcaretms  Shale,  and  fhin  blue  fiaggy 
Limealoms 7T  foot. 

Sky-blue  Calcareous  Shale,  witb  occasionally  flaggy 
limestones.  Has  a  few  layers  of  calcareous 
sandstone 938  feet. 

Sky-blue  Calcareoui  Shale,  weathering  grayish 
buff 860  feet. 


(3) 


n  the 


•  These  are  fossils,  whinh, 
blades  of  grass,  excepting  that  they  have  saw-like  edges. 

tBuIl'sGapiaat  the  northeMt  ooraer  of  Jefferson  County,  and  is  the  point 
the  Eiist  Tennessee  and  Virginia  Railroad  passes  the  middle  ridge  of  tha  Baj' 
8iD  Group.    (J  99.) 


LdhSTetheformof 
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(1)     Macljirea  JLimeaione,  in  thin  layers,   witli  shttly 
seams,  and  breaking  into  blocks — "Block  Lime- 
stone," (J  591,)  contains   Frilobile»,  and   other 
fossils. 
Thickness  seen„ 200  feet, 

647.  Division  (2)  is  the  Shale.  Its  thieknees  here  is  1982 
feet.  This  is  near  the  maxirauni,  which  has  been  placed  at 
2000.  (§  580,)  The  flaggy  limestones  show  that  we  are  ad- 
vancing westward,  or  rather,  northwestward,  the  formation  be- 
coming more  calcareous. 

This  section  may  be  compared  with  that  on  page  230.  The 
principal  difference  is  in  the  absence  in  this,  of  the  marbles 
and  iron  limestones.  The  blue  limestones  in  both,  are  fossil- 
iferous. 

(b)  Limestone  and  Shale.     (Western.) 

648.  The  litbological  changes  that  occur  in  the  upper  portioa  of  the 
Trenton  and  Nathville  Series,  in  going  from  the  southeastern  portion  of  the 
Valley  to  the  northwestern,  have  been  already  given.  (JJ  6T8,  5^1,  696,  and 
689.) 

The  difference  in  topographical  features  presented  by  these  rocks  in  the 
two  portions,  is  also  quite  marked,  and  will  b«  noticed. 

649.  Topography;  Areas.  West  of  the  Bed  Belt,  {§  610,) 
and  the  Holston  itiver,  this  division  and  the  Maelurea  Lime- 
stone^ are  best  considered  together.  In  &ct,  it  is  not  always 
easy  to  separate  them,  as  they  form  a  natural  group.  {§  596.) 
I  have  spoken  of  them  collectively  as  the  Series,  and  will  con- 
tinue to  do  so. 

In  the  part  of  the  Valley  we  are  now  considering,  these 
rocks  outcrop  in  long  ribbon-like  areas,  making  one  class  of 
the  remarkable  valiey-rangea  mentioned  in  the  First  Part  of 
this  Report.  (§§  119,  120,  121.)  The  special  topographical 
features  of  the  eastern  knobby  bolts,  are,  in  general,  lost  in 
these  ranges.  There  are,  however,  a  few  exceptional  areas, 
which  are  more  or  less  knobby.  The  Hawkina  Belt,  in  part, 
and  the  wide  area  at  the  south  end  of  Clinch  Mountain,  both 
mentioned  below,  are  examples. 

650.  The  western  valley-ranges  of  this  Series  are  enume- 
rated on  the  next  page.  Most  of  them  have  been  referred  to. 
The  reader  will  be  aided  in  tracing  them  out,  by  having  the 
Map  before  him. 
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(1.)  The  SaoikiTii  Bell,  west  of  EogersTiUe.  This  supplies  one  of  the 
teds  of  marble,  (g  613.)  The  area  is  short,  being  cut  off  by  the  long  fault, 
lying  on  the  east  side  of  the  Clinch  Mountain  region. 

(2.)  Beaver  Crtek  Range.  This  lies  next  northwest  of  Ciinsh  Mouniain, 
and,  further  south    incl  d  s  the       II  y     f  £  C     t     It  has  Copper 

Eidge  on  its  no  thw    t     d       Th  w  d  11  nd 

the  south  end  of  CI     hM      U,  d     1  i  H         M      t         (98.) 

Going  southwe  tw    d    t  th       b  f        te      th         t  m  w    t  of 

Webb's  Ridge,  and  f    th        d  w      f     m         p     t      1    0     My  F  i/  k   ox 

Counly;  the  we  th    Bea       Or    k  V  U  y     Bth       m      un  be- 

tween the  Tenn  d  H  w  E 

(3.)  Raccoon  Valley  Range.  This  belt  is  known  in  Knox  and  Anderson 
CountieB,  aa  Raccoon  Valley.  It  extends  northeastward  to  Virginia.  The 
mouih  of  Indian  Creek,  in  Grainger,  is  in  it.  as  «ell  as  a  portion  of  Clinch. 
Eiver,  in  Hancock.  It  forma  a  wide  vallay  at  the  point  intersected  by 
the  Tennessee  Biver,  but,  like  the  arms  of  the  last  range,  nins  out  before 
reaching  the  Hiwasaee. 

(4.)  Hickory  Valley  Range.  This  is  known,  in  the  northern  part  of  Union 
County,  as  Hickory  Valley.  It  lies  immediately  west  of  PomeU's  Mountain, 
in  Claiborne  and  Hancock,  as  well  aa  west  of  Lone  Mountain,  in  Grainger 
and  Union.  It  widens  out  locally,  around  the  south  end  of  Powell's  Mount- 
ain. From  its  point  of  intersection  with  Clinch  Eiyer,  it  runs  aouthwest- 
Wjird  toward  Jlaynaj^dville.  Still  further  south  westward,  it  runs  out  at 
least  aa  a  valley-range  of  the  Trmton  and  Nashville  Seriei. 

(5.)  Big  Valley  Range.  The  portion  of  this,  in  Anderson  and  Union 
Counties,  is  known  as  the  Big  Valley.  The  range  has  been  instanced,  on  a 
previous  page,  as  an  example  of  the  long  valleys  in  this  section  of  East 
Tennessee.  (See  ?  120.)  It  is  there  spoken  of  as  continuous.  There  is, 
however,  one  break  in  it,  made  by  a  local  uplift  of  the  rocks  of  the  Knox 
Group.  This  break  is  in  Claiborne  County.  This  range'includes  Sasaitnah 
Valley,  in  the  southern  part  of  East  Tennessee  and  west  of  White  Cak 
Mountain.  At  the  northern  end  of  the  Mountain  just  mentioned,  the 
rocks  of  the  Seriea  spread  out  in  a  wide  local  area.  Over  a  good  part  g£ 
it,  the  rocks  are  nearly  horizontal. 

(6.)  Waskinglon  Range.  A  short  range,  running  next  west  of  the  iron- 
oro  ridges  in  the  region  of  Balf-moon  Island.  Washington,  in  Ehea  Coun- 
ty, is  located  upon  it. 

(7.)  Chattanooga  Range.  A  part  of  the  Valley  south  of  Chattanooga  and 
east  of  Lookout  Mountain,  is  underlaid  by  the  rooks  of  this  Series. 

(8.)  The  Mountain  Eavge.  This  important  belt  is  so  called,  for  the  reason 
that  it  skirts  the  eastern  base  of  the  Cumberland  Table-land,  with  but  few 
breaks  {due  to  local  faults,)  from  Virginia  to  Georgia.  The  range  is  no- 
ticed in  ^  121,  to  which  the  reader  is  referred.  In  Hamilton  County,  its 
strata  form  a  well-deflned,  anti-clinal  axis,  to  which  the  valley  of  Lookout 
Creek  belongs.  (See  section  on  page  1.S9,  at  F.) 
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(9.)  The  Mk  Range.  Tlie  valley  of  tho  Eilc  Fork  is,  for  the  most  part, 
made  up  of  other  formations.  It  contnins,  however,  a  narrow  strip  of 
Trenton  rocks,  brought  to  the  light,  as  shown  in  the  section  i^n  page  142. 

(10.)  The  Seqiiaichee  Ranges.  On  both  sides  of  Sequaichee  Valky,  are  mi- 
nor Tal ley- range?,  in  which  these  rocka  outcrop.  (See  section  on  page  139; 
also  g  600,  and  note.) 

651.  "When  a  mountain  bounda  one  of  these  Trenton  and 
NaehviUe  ranges,  on  either  side,  the  upper  strata  of  the  Series 
are  usually  found  at  a  greater  or  leas  elevation,  on  the  slope 
faeing  tho  range.  This  is  especially  true  of  those  mountains, 
which,  like  the  Clinch,  are  made  up  of  an  inclined  plate  of 
Niagara  Sandstone,  (b,a.)  This  formation,*  when  present,  is 
next  above  the  Trenton  and  Nashville  Series.  In  the  mountains 
■whicb  it  makes,  the  tilted  sandstone  forms  one  slope,  and  pre- 
sents its  outcropping  edge  at  the  summit.  This  exposes  tho 
edges  of  the  softer  strata  of  the  underlying  formation  on  the 
other  slope.  These  are,  however,  proteetod  from  washing  and 
denudation,  by  the  bard  plate  of  rock  overlying  them.  (Com- 
pare §  628.)  Clinch,  Powell's  and  Lone  Mountains  (the  latter 
that  of  Grainger  and  Union  Counties)  present  the  upper  strata 
of  the  Trenton  and  Nashville  Series,  on  fcbeir  western  slopes. 
Some  of  the  Bay's  Mountain  ridges  are  like  these;  others,  have 
the  sandstone  on  the  west,  tbe  underlying  rocks  outcropping  on 
tbe  eastern,  or  rather  southeastern,  aide.  Some  isolated  peaks, 
or  short  mountains,  like  Chimney  Top  and  Fodder  Stack,  (§  99,) 
and  like  Devil's  Nose  and  Souse  Mountain,  (§  98,)  have  a  bed 
of  sandstone  on  top,  while  outcropping  on  tbe  slopes  all  around, 
are  the  strata  of  the  underlying  formation.  In  the  southern 
part  of  the  Valley,  White  Oak  Mountain  has  the  rocks  of  the 
Series  under  consideration,  on  its  western  side,  and  outcropping 
around  its  northern  end. 

652,  It  must  be  observed  that  the  upper  layers  of  the  Knox 
Dolomite  are  often  found  either  on  one  side  or  the  other  of  tho 
above  valley -ranges.  They  oontribute,  also,  in  some  regions,  to 
the  area  of  the  range.  The  side  of  the  valley-range,  in  which 
the  junction  of  the  two  formations  occurs,  is  generally  the 
northwestern.  In  the  Mountain  Valley  Range,  (§  650,  (8,))  the 
reverse  is  the  case.    I  have  already  spoken  of  the  position  of 
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the  Maclurea  Liynestone,  (§§  599  and  600,)  and  to  this  the  read- 
er is  referred.  The  upper  member  of  the  Series  will,  of  course, 
follow  in  ascending  order.  (See  sections  on  pages  1S9  and  208, 
and  remarks  upon  them.) 

653.  Lithological,  and  other  Characters. — The  entire  Series  is 
limestone  and  shale.  The  lower  part,  mainly  blue  limestone; 
the  upper  part,  though  more  calcareous  than  the  same  member 
in  the  Red  and  Gray  belts,  (§  610  and  640,)  is  less  so  than  the 
equivalent  rocks  in  the  Central  Basin,  (§  227.)  The  upper- 
most beds  of  the  Series  are,  very  generally,  shale  and  shaly 
limestone.  In  descending  Clinch  Mountain,  on  the  northwest 
side,  for  instance,  we  find  below  the  white  hard  sandstone, 
first,  a  bed  of  browniah-red  shale,  (included  in  a  group  with 
the  sandstone,)  then  several  hundred  feet  of  sky-blue  shale, 
running  down  into  thin-bedded  blue  limestone.  These  upper 
bods  contain,  at  many  points,  Nashville  fossils.  Below  the 
beds  mentioned,  occur  other  beds  of  shale,  one  of  which  has 
been  considered  important  enough  to  be  noticed,  (§§  635,  636.) 

The  thickness  of  the  Trenton  and  Nashville  Series  dimin- 
ishes a  few  hundred  feet,  going  westward, 

654.  Transition  Beds;  Appendix.— At  the  top  of  the  Naah- 
ville  Formation,  in  the  western  part  of  the  Valley,  are,  at  cer- 
tain localities,  rocks,  which  appear  to  be  beds  of  passage  from 
the  formation  mentioned,  to  the  Dt/estone  Group,  described  be- 
low. In  the  next  chapter,  a  section,  takon  on  the  Nashville 
and  Chattanooga  Eailroad,  just  above  Lookout  Station,  and 
near  the  Georgia  line,  will  be  presented,  in  which  these  beds 
will  be  given.  They  contain  such  fo^ils  as  OrtAis  testudinaria, 
0.  bellarugosaf  Strophomena  planoconvexa,  S»tenuistriata,  Lep- 
fcena  Sericea,  Atrypa  marginalis,  &c. 

655.  Useful  Rocks  and  Minerals.— 'il\i&  Trenton  and  NashvUle 
Series  affords,  in  East  Tennessee,  several  beds  of  rock-material 
susceptible  of  practical  application.  Among  them,  the  marbles 
stand  prominent.  The  geological  relations,  and  general  fea- 
tures of  these,  have  been  given.  See  pages  232,  236,  241,  and 
246.  It  likewise  supplies  fiags,  (§  622,)  and  other  building 
material,  in  addition  to  the  marble.  Certain  layers  of  iron- 
Uinestone,  (§  623,)  and  many  beds  of  blue  limestone,  in  the  dif- 
ferent belte  of  the  Series,  yield  building  stone,  of  excellent 
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quality.  It  contains,  too,  no  lack  of  rock  for  making  excellent 
lime;  the  gray  marbles,  among  many  bods  which  might  be 
mentioned,  are  well  adapted  to  this  parpose.  The  Brown  iShale 
affords  materia!  for  hydraulei  lime,  (§  638.)  These  usoful  pro- 
dacts  will  be  farther  noticed  in  the  Third  Part  of  the  Eeport. 

656.  Galcite  in  small  veins  is  quite  common  in  the  Madurea 
Limestone.  Such  veins  occur,  also,  in  the  Shale  in  the  south- 
eastern part  of  the  Valley.  Some  of  the  veins  in  the  Shale 
contain,  imbedded  io  the  calcite,  isolated,  and  often  beautiful 
crystals  of  Quartz,  as  on  Boyd's  Creek,  east  of  Brahson's  Store, 
in  the  western  part  of  Sevier  County,  in  the  region  of  Bull's 
Gfap,  and  at  points  between  that  and  Dandridge,  in  the  vicinity 
of  Warrensburg,  in  Greene  County,  and  at  other  localities. 
They  are  also  observed  in  Greene  County,  on  the  surface 
overlying  the  Madurea  Zimestone,  and  io  small  veins,  at  a  point 
half-a-mile  north  of  the  road  from  Greeneville  towards  Chim- 
ney Top  Mountain,  At  some  localities,  these  crystals  are  quite 
abundant  on  the  ground,  their  facets  sparkling  in  the  sunshine 
like  diamonds.  They  were  all,  doubtless,  originally  imbedded 
in  the  veins  of  calcite.  Small,  isolated  crystals  of  Gypsum  are 
found  in  the  soil  over  the  shale,  at  a  number  of  points  east  of 
the  Bay's  Mountain  Group.  Veins  of  Heavy  Spar,  (Barite^ 
also  occur.  At  the  quartz  locality,  near  the  Greeneville  and 
Chimney  Top  road,  a  vein  of  this,  ot  the  fetid  crystalline 
variety,  is  found.  Masses  on  the  surface  indicate  a  vein  a  foot 
or  more  thick. 

657.  Iron-ore  is  found  as  Limonite  on  the  surface,  and  in 
deposits  in  the  soil  overlying  these  rocks,  at  many  points,  but 
not  constituting  •xteosive  banks.  The  ore  results  from  the  de- 
composition of  Pyrites  found  locally  in  bunches  in  the  shales. 

Near  the  Benton  and  Madlsonville  road,  about  eleven  miles 
from  the  latter  place,  and  in  McMinn  County,  is  a  heavy  bed  of 
Fossil  Iron-ore,  known  as  Hill's  Bank,  The  ore  resembles  very 
much  the  Byestone  of  the  Niagara  Period.  It  lies,  however, 
between  the  Madurea  Limestone  and  the  Trenton  and  Nash- 
ville Shale,  and  may  belong  to  the  Series  embracing  these.  It 
contains  flattened,  oolitic  grains  and  crinoidal  buttons,  but  no 
recognizable  fossils  were  seen.  The  bed  may  be  traced  for 
nearly  half-a-mile,   and  at  some  pointa,  is  fifty  or  sixty  feet 
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wide.     See,  also,   remarks    on    the  Iron-Iimeatone  aa  an  ore. 
(§fil8.) 

658.  Agricultural  Features. — The  strata  of  the  Trenton  and 
Nashville  Series  form  the  basis  of  much  of  the  best  arable  land 
in  Bast  Tennessee.  They  are  the  rocka  of  many  rich  and 
beautiful  valleys.  The  long  ranges  enumerated  in  §  650,  the 
Beaver  Greek  Mange,  the  Baccoon  Valley  Range,  the  Hickory  Val- 
ley Range,  the  Big  Valley  and  Mountain  Ranges,  the  Sequatehee 
Ranges,  and  others,  are  just  eo  many  long  lines  of  farming 
regions,  susceptible  of  high  cultivation.  They  are  now  more 
or  less  improved,  presenting  some  among  the  most  desirable 
agricultural  sections  in  the  State ;  but  there  is  room  for  greater 
improvement  and  a  higher  state  of  cultivation.  The  resources 
of  these  valleys,  of  soch  natural  beauty  with  their  rills  and 
watercoursea,  (§  147,)  their  invigorating  and  healthy  air,  have 
not  reached  their  full  development.  This,  however,  they  will 
do,  and  perhaps,  at  no  distant  day. 

The  soils  of  the  valleys  are  usually  strong,  being  derived 
from  calcareous  rocks,  more  or  less  argillaceous,  and  are  well 
adapted  to  the  production  of  small  grain,  corn,  grass  and  fruit. 
In  nearly  all  cases,  the  valleys  belonging  to  the  ranges  men- 
tioned, have,  on  one  side  or  the  other,  a  gently  sloping  ridge 
facing  the  valley.  The  slope  can  often  be  cultivated  nearly  to 
the  summit.  Thus,  the  farmer  can  have  upland  and  low  land, 
and  arrange  his  fields  with  reference  to  special  and  varied 
purposes.  These  slopes  are  underlaid  by  the  magnesian  lime- 
stone formation,  {Knox  Dolomite^  and  generally  have  a  pro- 
ductive, strong  soil. 

659.  In  the  southeastern  portion  of  the  Valley,  as  in  the 
Gray  Belt,  (§  640,)  the  agricultural  features  of  this  Series  are 
quite  different.  There  the  Shale,  together  with  its  peculiar 
topography,  determines  the  agricultural  capabilities.  In  the 
Knobby  Regions,  the  arable  lands  do  not  lie  in  large  bodies, 
but  the  narrow  winding  valleys  and  the  hill-sides  are  rich,  and 
often  present  a  heavy  growth  of  large  white  oaks,  poplars  and 
hickories.  At  many  points  those  lands  are  in  cultivation,  and 
in  passing  through  "  The  Knobs"  of  some  sections,  the  traveler 
meets,  at  almost  every  turn,  with  a  cabin  and  a  miniature  farm. 
Such  areas  have  been  denominated,  with  some  force,  "The 
Poor  Man's  Eich  Country." 
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660.  To  the  knobby  regions  of  the  Bed  Belt,  (§  610,)  the 
same  remarts  are  applicable.  These,  however,  are  by  no 
means,  so  esteneive  as  those  of  the  other. 

The  SJiale,  however,  presents  us  with  some  valleys  of  con. 
siderablo  extent  like  that,  for  instance,  of  Lick  Creek,  in  Greene 
County.  The  soils  of  these  are  not  as  strong,  generally,  as 
those  of  the  limestone  areas,  bat  many  of  them  are  prodaetive 
and  well  adapted  to  ihe  production  of  wheat,  grass,  etc. 

In  the  Bed  Belt  the  valleys  are  better  defined,  and  contain 
many  very  desirable  farming  sections. 


661.  Leaving  SequBtehee  Vallej,  and  passing  westward,  there  are  no 
more  oulcrops  of  the  rocka  of  the  Trenian  and  NaahviUe  Series  until  we 
enter  the  Central  liaain  of  Middle  Tennessee.  This  Basin,  second  to  no 
natural  division  of  the  State  in  importance  and  interest,  has  been  described 
so  far  as  its  topograpbical  and  structural  relations  are  concerned.  The 
reader  ia  referred  to  pages  97—104,  134—186,  and  148,  as  well  aa  to  the 
Beetion  in  Chapter  X.     See,  also,  Map. 

662.  We  are  now  in  a  field  of  very  difi'erent  character  from 
that  of  the  great  Valley  of  East  Tennessee.  Within  the  Basin, 
the  direction  and  form  of  the  subordinate  valleys  have  com- 
paratively  little  to  do  with  the  rocks.  There  is  no  marked 
northeast  and  southwest  trend ;  there  are  no  long  and  straight 
valley-ranges ;  no  undeviating  ridge-lines  a  score,  or  seven- 
score,  miles  in  length  ;  no  lines  of  bold,  red  knobs  ;  and,  finally, 
no  bounding  mountain -ranges,  grouping,  and  comparatively 
sinking,  the  minor  parallel  valleys  and  ridges,  and  all  else,  into 
one  great,  fiuted,  long,  and  beautiful  Valley. 

In  East  Tennessee  the  geology  of  the  country  is  intimately 
connected  with  the  topography,  and  one  cannot  be  properly 
studied  without  keeping  in  mind  the  other. 

663.  In  the  Central  Basin,  the  rocks  are  horizontal,  or  nearly 
so,  and,  below  the  formation  of  siliceous  strata  which  make  the 
crest  surrounding  and  overlooking  the  oval  area,  are  approxi- 
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mately  homogeneous  in  lithological  character.  If  we  exclude 
the  formation  making  the  crest,  and  confine  onrselves  to  tha 
homogeneous  rocks,  or  in  other  words,  to  the  Series  under  con- 
sideration, t!ie  connection  between  the  strata  and  the  topog- 
raphy is  only  occasionally  manifested.  If,  however,  that  bo 
included,  the  connection  becomes  general,  and  is  seen  in  this, 
that  the  hard  siliceous  rocks  have  resisted  denudation  giving 
us  the  crest  and  the  outlines  of  the  Basin,  and  also  in  the  fiict 
that  they  have  remained  to  form  the  cap  and  protecting  rock 
of  the  higher  included  ridges. 

664.  In  the  Basin  the  rocks  of  the  Trenton  and  Jfashville 
Series  are  mainly  blue  limestone  throughout.  The  beds  of 
these  differ,  more  or  less,  in  certain  particulars  to  be  men- 
tioned. Occasionally  a  limited  bed  of  shale  is  met  with,  and 
some  beds  of  red  and  gray  limestones  occur,  but  these  are  ex- 
ceptional. The  entire  Series  is  about  1000  feet  thick,  and  ig 
equally  divided  between  the  Trenton  and  N'ashville  forma- 
tions. (§  577.)  The  bottom  is  not  seen,  the  Knox  Dolomite  not 
coming  to  the  surface  at  any  point.*  The  top,  on  the  eastern 
Bide  of  the  Basin,  is  in  contact  with  the  Black  Shale,  all  in- 
tervening formations  being  absent.  On  the  western  side,  it  is 
generally  separated  from  the  Shale  by  Niagara,  and  sometimes 
Lower  Helderherg  rocks,  bat  not  always, 

666,  The  section  on  a  following  page,  i a  Chapter  X.  shows  how  these 
rocks  are  brought  to  the  surface,  and  the  relations  they  sustain  te  the  other 
formations.  The  strata  are  presented  as  they  occur  along  the  line  of  the 
Nashville  and  Chattanooga  Railroad,  from  TuUahoma  to  Nashvillo,  and 
&Iang  the  Edgefield  and  Kentucky  liailroad,  from  Hashville  to  the  sum- 
mit of  the  steep  grade  above  Baker's  Station.  The  entire  line  is  a  continu- 
ous one,  and  runs  completely  across  the  Basin.  The  geological,  as  well  m 
the  topographical  features,  of  the  Basin,  as  a  whole,  are  aUo  illustrated 
by  the  section. 

666.  The  Series  under  consideration  is  a  natural  group,  und 
though  each  of  its  members  has  many  species  of  Its  own,  yet 

•The  only  re^on  in  Tennessee,  west  of  the  CUTljberlBnd  Table-land.  In  which  I  haT« 
geeathe  KnacDoUmile  Is  the  WiiU  Creek  Basin,  (p.  1«.)  How  thick  the  Treatoaand 
NasliviUe  Series  rany  be  here,  I  have  not  had  the  opportunity  of  asoerfaining.  There 
la,however.  no  reason  for  thinking  that  it  is  thicker  ihan  1000  feet,  indeed,  Idonbt  if  il 
reaches  this.    So  far  as  can  tie  asoertaiaed,  those  rooks  grow  less  in  volume  in  that  di- 

"""""'Sig.  17.     Vol.1. 
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there  are  quite  a  number  of  forms  uniting  the  two.  It  is 
divided,  laotli  on  lithological  and  paleontological  grounds,  Into 
its  two  sub-groups. 

A.— TuE  TRENTO>f,  on  Lebanon  ;  Formation  III. 

QBOORAPHICAL  BELATIO«S_THK  BEDS  OF  THK  irOBMATION.  (1)  THE 
OENTEil.  LIMESTONE— (2)  riBKCK  LIMESTOBE— (8)  TUE  BJDLKY 
LIMHBTONB— (4)  THK  OLADB  I-IMBSTOlfK— 1 5)  CARTEBS  CEHBK 
LIMESTONE.  AORICUITUBAL  FEATURES,  USEFIJI.  ROOKS  AND  MIN- 
ERALS OW  THE  TRENTOS. 

667.  Geographical  Belations.—lhe  outcrop  of  the  rocks  in- 
eluded  in  this  formation,  occur  over  a  considerahlo  area,  nearly 
halt  that  of  the  Central  Basin.  Their  strata  may  he  regarded 
in  general,  as  forming  the  bottom  of  the  Basin,  the  strata  and 
the  bottom,  however,  heing  slightly  tilted  to  the  west.  (§  221.) 
The  rocks  outcrop  at  a  higher  elevation  on  the  east  side  than 
on  the  west,  and  sink  belowthe  level  of  the  rivers,  at,  or  near, 
Nashville,  Franklin,  and  Columbia,  respectively.  Nearly  all 
of  Wilson,  Rutherford,  Bedford  and  Marshall  counties  arc 
within  the  outcrop  of  the  Trenton  Formation.  The  area  of 
outcrop  .includes,  also,  parts  of  all  the  counties,  excepting 
Franklin,  contiguous  to  the  section  embracing  those  mentioned. 
On  the  map,  a  line  is  traced  out  separating  the  Trenton  areas 
from  those  of  the  Nashville  Formation. 

This  formation  is  one  of  great  interest,  especially  from  an 
agricultural  point  of  view.  The  soils  it  yields  are  among  the 
best  To  the  paleontologist  it  is  an  inviting  field,  its  strata 
presenting  a  rich  fossil  flora. 

668  Tlie  Beds  of  the  Formation.— The  Trenton  Formation  is 
made  upof  several  bods,  each  characterized  by  special  features. 
Arranged  in  tbeir  natural  order,  they  are  as  follows  : 

m  CarteT-iOreckLimfiione.  {Topmott.)  A  heavy-bedded,  light 
blue,  or  dove-colored,  limestone,  the  upper  part  often  gray  ; 
contains  Stromaiapora  rugosa,  Columnaria  atveolaia,  Tefra- 
di«m  colionnare,  Feiraia  profunda,  Strr^homena  fililexta, 
Rhynchanetta  reeurvirostra,  Otihocerat  Bigsbyi,  O.  Huro- 
jienie,  Pleurotomaria  lapidda.  etc.  The  thickness  of  the 
stratum  ia  from  5f)  to  100  feet. 
(4)  The  Olode  Umesimie.  A  stratam  of  lighUblue,  thin-beaded, 
or  flaggy,  limestones.  Pre-eminently  the  bed  of  the  great 
'■  Cedar   Gladis"  of  the  Central  Basin.    Contains  Slropha- 
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BMna  ineraasala,  S.  filittxta,  Orthis  dsjtecfa,  O.  perveta,  O. 
iricenaria,  Rkynehonella  OTieniaiii,  Cyrtodonta  obtuaa,  Tto- 
chonema  nmSifieaia,  Orthocfraa  rapax,  Illaerms  Americania, 
Leperdilia/abuliiei,  etc.  Maximum  tbictnesa  120  feet. 
)  The  Ridley  Limetione.  Neit  below  is  this  stratum — ft  group 
of  heavy-bedded,  light  blue,  or  dove  colored,  limest 
Some  of  its  fosails  are  as  follows ;  Orihoeeras  anceps,  Stro- 
matapora  rwjojo,  Otlumtiaria  alveolata,  Orthis  bellarugoaa, 
CainereUa  variana,  Rhynchonella  Ridleyana,  etc.     The  maxi- 


(2)  Pierce  Limetione,    A  group  of  thin-bedded,  flaggy  li 

with  generally  a  heavy-bedded  layer  near  the  base.  These 
T-  cks  are  highly  fosailiferoua  and  abound  in  Bryoioa. 
Among  the  fossils  are  Orthis  Slonensis,  Rkynehonella  Rid- 
teiiana,  Dolmaniifs  Trootti,  etc.  Tlie  group  has  a  maximum 
thickness  of  27  feel. 

(1)  Genfrat  Limettone,  An  important  group  of  thick-bedded, 
cherty  limestones,  of  a  light  blue,  or  dove  color.  Contains 
Salierella  BiUinffsi,  and  L^erdilia /abulitea  ia  abundance; 
also  Q/rloeerat  Stonense,  JVocAonema  umbiUeaia?,  Ilelicoloma 
Tenaesaeensis,  B.  decUvis,  Rhynchonella  altilis,  etc. 

This  bed  is  the  bottom-rock  of  the   Central  Basin,   and 
presents  in  its  heaviest  exposures  o  thickness  of  about  100 

669.  It  will  be  seen  that  the  above  limestones  are  all  light- 
blue,  or  dove-coiored,  and  that  the  groups  are  alternately  thick 
and  thin-bedded.  It  may  also  be  mentioned  here,  that  the 
thick -bedded  group?  are  frequently  cherty,  though  the  two 
upper  ones  are  much  less  so  than  the  lower  one.  In  accord- 
ance with  our  usual  order,  the  lowest  bed  will  be  considered 
first. 

670.  (1)  The  Central  Limestone. — As  stated,  this  is  an  important 
body  of  limestones,  and  it  is  mostly  so  on  account  of  its  agri- 
cultural relations.  Excepting  the  strata  of  the  comparatively 
email  Well's  Greek  Basin,  {§§  364,  553,)  these  rocks  are  the 
lowest  in  Tennessee  w^ost  of  the  Cumberland  Table-land.  How 
they  are  brought  to  the  surface,  is  shown  in  thesection  referred 
10  in  §665.  Their  outcrop  occapies  an  approximately  circular 
area  around  Murfreesboro,  in  Butherford  County.  I  have 
given  the  name  above  to  the  group,  for  the  reason  that  it  i» 
thus  presented  in  the  very  center  of  the  State. 

671.  Murfreesboro  is  located^upon  these  rocks.  In  going 
towards  Nashville,  from  Murfreesboro,  they  appear  at  the  sur- 
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face,  with  the  exception  of  a  few  higli  points,  as  far,  nearly,  as 
Smyrna.  Going  south  on  the  Chattanooga  road,  they  are  seen 
as  far  as  Christiana  and  Christmas  Creek.  In  this  distance,  how- 
ever, several  of  the  more  elevated  portions  of  the  country  crossed 
hold  higher  beds,  and  of  tliese,  mainly  the  Bidley  Limestone. 
Towards  Woodbury,  they  outcrop  for  a  distance  of  throe  or 
three  and-a-half  miles.  And  finally,  on  the  Lebanon  road,  the 
layers  of  the  Central  Limestone  are  exposed  as  far  as  Stone's 
River.  These  roeka  thus  occupy  (excepting  the  hills  and  the 
low  ridges,  of  w^hich  there  are  no  great  number)  a  circular 
area,  having  a  diameter  of  from  tweive  to  flftoon  miles.  Mur- 
freesboro  is  about  balf-way  betwee.  the  center  of  this  area  and 
its  eastern  side. 

G72.  I  will  add  here,  that,  in  Eutherford  County,  the  overlj  - 
ing  beds  form,  in  succession,  by  their  outcrops,  concentric  ring 
or  circular  belts  around  the  area  just  mentioned.*  This  is  es- 
pecially true  of  the  Sidley  and  Glade  beds.  The  latter  gives  a 
very  marked  ring,  made  so  by  the  cedars  which  so  generally 
grow  upon  it.  The  Cedar  Ring  is  crossed  by  the  Chattanooga 
Railroad,  about  half  way  between  Murfreesboro  and  Nashville, 
and  is  nearly  or  quite  four  miles  wide.  It  encircles  the  out- 
crops of  both  the  Central  and  the  Eidley  beds,  in  one  large  ba- 
sin-like area  of  splendid  country,  nearly  twenty  miles  across. 

673.  The  iithologieal  character  of  the  Central  Limestone,  has 
been,  in  good  part,  already  given.  Its  upper  part,  contains 
much  black  flint  or  chert,  in  thin  layers  and  in  nodules,  the 
black  color  being  due  to  the  presence  of  a  compound  of  iron. 
The  decomposition  of  the  flints,  which  is  constantly  going  on, 
liberates  the  iron  in  the  form  of  oxide,  and  this  imparts  a  char- 
aeteristic  brownish-red,  or  chocolate  color  to  the  soil. 

The  limestones  of  the  bed,  are  very  generally  fetid.  At 
some  points  on  Bradley's  Creek,  an  upper  layer  is  found,  which 
is  finely  and  beautifully  laminated. 

674.  On  the  next  page,  is  a  section  taken  on  Stone's  Eiver, 
at  Pierce's  mill,  the  point  at  which  the  Murfreesboro  and  Leba- 
non Turnpike  crosses.  It  is  one  of  a  series  of  sections  to  bo 
given,  running  up  through  the  beds  of  the  Trenton  Formation, 
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(3)  Bidley  lAmesUine,  forms  the  top  part  of  the  bluff,  opposite  the 

mill;  thick-hcdded,  light  Hue  limestone,  containing  Ortho- 

ceras  ancepi,  Coluraniiria  alveolata,  SlromatopoTa  rugoaa,  and 

an  other  fossil  sponge  not  described,  and  characteristic  of 

the  bed.     Tbiclcness  23  feat  seen. 

(2)  Pieret  Limeitone,  made  up  of  the  following  rocks,  in  Bill  27  feet ; 

[c.)  Thin-bedded   kjers,  mostly,  with  smooth  surfaces,   and 

separated   by  thin,  argillaoeoua,  or  shalj   seams,  very 

fo9sillifarou.s,  contains  Bryoia,  &a.     Thickness  19  feet. 

(i.)  Coarse,  thick-bedded  limestone — i  feet. 

(o.)  flaggy  limestones,  like  the  upper  portion,  (c.) — 4  feet  thick. 

(1)   Central  Limeslotie,  Biih  ■  base  of  the  bluff,  very  cherty,  haa,vy- 

bedded,    contains  [oaltarella   BilUngH,   Orlhoceret   Bi'gsbt/i, 

LepeTdilia  faiiUles, '"r/icoUifna  Tennesseensia,  B.  ifeeiims,  and 

other  species.     At  Pie'rce's  Mill,  but  little  of  this  bed  is  seen. 

Descending  the  river,  however,  its  strata  are  observed  to 

rise,  until  in  a  bluff   half  »  mile  below  Ihe  mill,  they  are 

70  feet  thick. 

675.  The  beet  known  foseila,  that  occur  in  the  Central  Lime- 
stone, are  given  in  the  catalogue  of  species,  at  the  end  of  this 
chapter.  (See  column  C.)  One  of  the  most  ahundant  species, 
is,  Salterella  Billingsi.  Its  heautifwl  thorn-lilie  forms  occur  by 
thousands  at  some  localities.  Leperditia  fabulites  is,  also,  very 
abundant.  The  species  mentioned,  together  with  Helicotoma 
Tennesseensis,  andS.  declivis,  occur  at  nearly  all  localities,  and, 
in  this  association,  are  characteristic, 

676.  (2)  Pierce  Limestone. — This  group  has  been  so  named 
on  account  of  its  fine  exposure  in  the  section  at  Pierce's  Mill. 
It  has  been  auffleiently  characterized  in  §  668,  and  in  the  sec- 
tion just  given.  The  group  has  no  especial  importance,  except- 
ing as  a  horizon  of  reference  and  of  division.  It  is  observed 
at  many  points  in  Rutherford,  lying  between  the  Central  and 
the  Ridley  beds.  In  thickness,  it  is  variable,  often  less  than 
that  given.  At  some  points  it  is  all  flaggy  limestone,  the  thick 
layer  being  absent. 

677.  (3)  The  Ridley  Limestone. — The  description  of  this  has  also 
been,  in  good  part,  anticipated.  At  Judge  Ridley's  Mill,  near 
Old  Jefferson,  there  is  a  good  exposure  of  the  rocks  of  this  bed, 
and  lience  the  name  Ridley.  The  bed  occupies  the  low  grounds 
of  this  vicinity.  At  the  mill,  the  thin  limestones  of  the  Pierce 
Bed  are  below  it.  Orthoceras  anceps,  and  the  charaetoristic 
eponge  spoken  of  in  §  674,  (3,)  are  quite  abundant  in  these 
rocks. 
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678.  The  following  is  a  section  taken  at  Las  Casas,  in  the 
northeaBtern  part  of  Eutherford,  and  not  far  from  the  "Wilson 
County  lino.  It  was  taken  on  the  aide  of  a  rocky  ridge.  The 
entire  Ridley  Bed  is  p 


[4)  The  Glade  Limmione.  This  capa  the  ridge.  The  rocks  ace  thio- 
bedded  limestones,  containing  cliaracteriBtic  fossils. 

(3)  Ridiey  Limestone.  Thick-bedded,  dove  colored,  limestone,  pre- 
senting the  general  eharaeters  of  the  bed.  There  were  ob- 
served here  Colimtniiria  alveolaia,  Siromaloporarugosa,  Tetra- 
diumflbraiuia,  among  other  fossils.    Thickness  95  feet. 

(2)  Pierce  Limestone.  aX  thebaaeofthe  ridge,  and  followed  below 
towards  the  creek,  by  the  Certtral  Limestone. 

679.  The  Ridley  Limestone  outcrops,  in  general,  around  the 
circular  area  of  the  Central  Limestone  in  Rutherford.  (§  672.) 
Its  belt  is  from  half-a-mile  to  six  miles  in  breadth. 

Tho  bed,  however,  occurs  locally,  on  the  higher  grounds 
within  the  area  mentioned.  It  is,  also,  sometimes  made  the 
eorfaee-rocb  by  local  depressions  in  the  strata. 

680.  Outside  of  Rutherford  County  this  bed  is  but  seldom 
seen.  At  a  few  points  in  some  of  the  other  counties  in  which  the 
Glade  Limestone  is  extensively  presented,  the  top  part  of  this 
bed  is  exposed  by  the  removal  of  the  overlying  rocks.  But 
such  exposures  are  of  limited  extent,  and  are  generally  in  low 
places,  as,  for  instance,  in  the  lower  part  of  certain  blnffs  on 
'the  Cumberland  River,  between  Wilson  and  Sumner.  The 
bed,  too,  may  be  looked  for  in  the  lower  parts  of  the  blufiS 
on  Duck  River,  between  Columbia  and  Sholbyville. 

681.  (4)  The  Glade  Limestone. — The  outcrops  of  the  rocks 
of  this  bed  embrace  large  areas  in  the  Central  Basin.  It  is  a 
group  of  much  interest.  Its  rocks  are,  as  has  been  stated, 
(§  668,)  thin,  flaggy,  fossiliferoiis,  dove-colored  limestones. 
The  areas  in  which  the  group  appears  on  the  surface,  abound 
in  bare,  or  nearly  bare,  rocky  places,  called  glades.  Upon 
these,  ia,  very  generally,  a  growth  oi  red  ce'lar,  the  trees  find- 
ing root  in  the  crevices  of  the  rocks.  {§§  240  241.)  The 
cedars  are  not,  however,  confined  to  the  hare  places;  they 
thrive  and  attain  a  large  size  where  the  soil  of  the  group  is 
deeper.  The  yiaiiefi  and  the  cei/ars  almost  always  indicate  the 
presence  of  these  rocks  beneath. 

682.  The  principal  areas  presenting  these  rocks,  are  in  Wil- 
son, Rutherford,  Bedford,  and  Marshall,  and  they  extend  west- 
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ward,  more  or  lees,  into  Maury,  Williamson,  and  Davidson. 
These  areas,  also,  are  the  cedar  regions  of  Middle  Tennessee, 
iteference  has  been  made  to  the  cedar  ring  encircling  the  out- 
crops of  the  Central  and  Eidlcy  beds  in  Entherford,  in  §  672. 
The  towns  of  Lebanon,  ShelbyviUe,  and  Columbia,  in  part,  arti 
located  upon  this  group.  At  all  of  these  places,  its  rocks,  pre- 
senting the  same  assemblage  of  fossils,  are  well  exposed. 

683.  In  1851,  the  author  contributed  to  tie  American  Journal  of  Sdente 
and  Arts,  {Vol.  XII,  Second  Series,  p.  362,)  a,  paper  aecompaniod  with  a 
plate,  on  the  "Silftrean  Basin  of  Middle  Tennessee,"  &c.  On  the  plate,  thn 
portions  of  the  Basin  eapecian;  abounding  in  cedars,  are  indicated.  There 
are  Been  to  be  three  principal  areas,  namely :  one  in  Wilson,  in  which  Leba- 
non is  located;  the  circular  belt  in  Rutht^rford,  and  finally,  the  Duck  Eiver 
Valley,  between  Columbia  and  ShelbyviUe, 

684.  The  section  below,  taken  near  Readyvilie,  in  the  east- 
ern part  of  Butherford,  presents  the  bed  of  the  Glade  Lime- 
stone entire. 

(5)  Carter'!    Greek   Limesione. — The  roclia   of  this  bed  form  the 

top  of  the  hill,  are  thick  bedded,  and  have  a  thickness  of  50 

feet. 
(1)  Qiade  Limestone. — Thin  bedded,  flaggy  limestone,  presenting 

the  uaixal  features   of  the  group ;  contains  a  heavy  bedded 

layer,  about  three  feet  thick,  near  the  middle,  and  another 

near  the  base.     Entire  thickness,  113  feet. 
(3)  Ridley  Limesione.-— This  constitutes  the   base  of  the  section, 

and  forms  a  bluff  running  down  to  the  level  of  the  water. 

It  has  an  exposure  of  35  feet. 

685.  The  flags  of  the  glade  bed,  have,  sometimes,  thin  clayey, 
or  shaly  seams  between  them,  but  not  always,  being  separable 
without  such  seams.  The  surfaces  of  the  flags  are  often,  cov- 
ered with  Bryozoa,  Ortkes,  fragments  of  Trilobites,  and  individ- 
uals of  Leperditia  fabulites.  The  individuals  of  the  last  men- 
tioned species,  are  especially  abundant. 

686.  (5)  The  Carter's  Creek  Limestone. — This  is  the  upper- 
most division  of  the  Trenton  Formation.  Ita  rocks  are  promi- 
nently exposed  on  Carter's  Creek  in  Maury  County,  and  henee, 
the  name  given  to  it.  It  is,  here,  a  whitish  gray  rock,  heavy 
bedded,  and  is  quarried  for  building  purposes,  and  for  making 
lime.  It  contains  some  chert,  and  the  characteristic  fossils  of 
the  division. 

This  rock  showa  itself  at  many  pointe  along  the  railroad,  be- 
tween Columbia  and  Carter's  Station.    It   often    presents  in 
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the  bluffs,  a  caatellated  appearance,  riaing  up  in  curious  peaks 
or  turrets,  and  attracting  the  attention  of  the  traveler. 

687.  The  rocks  of  the  Carter's  Creek  division,  in  general,  are, 
(19  stated  in  §  668,  light  blue,  or  dove-colored,  heavy  bedded 
limestones.  In  Maury  County,  the  upper  part  is  gray,  as  we 
have  seen.  At  many  points,  at  the  very  Lop  of  the  group,  are 
a  few  feot  of  thin  bedded  limestones,  separated  by  thin,  clayey 
partings,  and,  sometimes,  by  a  layer  of  clay,  afoot  or  more 
thick.  These  thin  limestones,  contain  a  gioup  of  fossils, 
recalling  that  of  the  Glade  Bed. 

688.  As  in  the  iiidley  division,  so  m  this,  the  limestones  con- 
tain, occasionally,  layers  of  chert  or  flint,  but,  as  stated  before, 
in  less  quantity  than  those  presented  in  the  Central  Limestone.* 

The  following  group  of  fossils,  is  characteristic  of  the  Car- 
ter's Creek  division ;  Orthoceras  Bigibyi,  Stromatopora  rugosa, 
Petraia  profunda,  Tetradium  colvmnare,  Colvmnaria  alveolata, 
and  0  Carterensis.  Individuals  of  these  species,  when  found 
associated,  determine,  at  once,  the  division. 

The  cedars  of  the  Glade  Bed,  sometimes,  extend  over  the 
rocks  of  this. 

689.  The  following  is  a  section,  taken  at  the  bluff,  just 
below  Cole's  Ferry,  on  the  Cumberland  Eiver.  The  point  is 
between  Lebanon  and  Gallatin.  The  section,  so  far  as  the  di- 
vision, under  consideration,  is  concerned,  is  a  complete  one.  and 
brings  us  upto  the  lower  member  of  the  Ifashville  Formation. 

J  f  (I)    Orthia  Bed,    reprcEented  by  a  few  of  its  lowest    sandy 
^  ■<  layers.     This  bed  is  the  lowest  member  of  the  forma- 

K  (^  tion  neit  described. 

(5)  Curler' I  ChrekLimeelone.  In  the  main,  light  blue,  heavy 
bedded  limeGtone,  oontaining  the  usual  fossils,  and, 
otherwise,  having  the  comroon  characters  of  the  divis- 
ion. Tbe  upper  ton  feet,  is,  mostly,  thin  bedded,  and 
contains  Teirodivm  fibraltim,  the  cell-tubes  in  long 
stringy  groups.  The  presence  of  T.  fibraivim  in  this, 
is,  by  [he  way,  not  usual  in  this  horizon.  Entire  thick- 
ness 95  feet. 
(4)  Olade  Limettone.  All  thin-bedded,  eicepting  one  heavy 
bedded  layer  eight  feet  thick,  and  27  feet  from,  the  top. 
Entire  thickness  down  to  low  water,  74  feet. 
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690.  At  Columbia,  a  good  section  is  to  be  seen.     It  includea 
both  Trenton  and  Nashville  rocks.    The  Carter's  Creek  Lime- 
stone is  not  as  heavy  as  it  is  farther  north,  and,  moreover,  dif- 
fers in  having  a  lighter  color.     The  following,  is  the  section. 
(2)   Middle  Member.    A   series  of  blue,   highly  fos'iliferous 
limestones,  running  up  to  the  top  of  ^'Mount  Parnas- 
sus."    Thifl  division  includes,  here,  about  200  feet  of 
limestone,  contains    Ortkia  lynx,  0.  eccidentalia,  Colum- 
naria  alelUita,  Ambonychia  radiala,  4'".     The  upper  lay- 
era  arc  made  up  of  small  corals,  Slenopora,  Coni'tellaTia, 
snd  others.     Specimens  may  be  gathered  on  the  top  of 
the  hill  about  the  old  fort,  by  the  peck. 

These  rocks  resemble  those  around  the  Capitol  at 
Nashville.  Just  above  the  Orlkis  bed,  at  the  ba^e  of 
this  member,  are  layers,  pacited  with  individuals  of 
StTophomeria  alter nata. 
(I)  Or  this  Bed,  or  Lcwest  Mffnber.  This  is  a  group  of  blue, 
siliceous,  and  sandy  limestones,  some  layers  of  which, 
are  literally  made  up  of  individuals  of  Orthis  tesludi- 
naria.  The  rock  weathers  into  sandy  masses  and 
shales.  The  shells  are  generally  sllioifted  and  the 
liberated  ones  are  abundant  on  the  surface.  Towards 
the  top,  the  bed  is  laminated,  with,  oecaaionally,  cross 
stratification,  characters  showing  ihe  formation  of  this 
portion  in  a  current.  Thickness  60  feet. 
(5)  Carier's  Oreeh  lAtaeslone.  Heavy  bedded,  light  dove  col- 
ored limestones  below,  and  gray  above.  The  rock  is 
quarried  for  building  purposes.  Has  the  characteristic 
group  of  fossils,  and  contains  some  chert.  This  rock  ia 
exposed  at  the  top  of  the  bluff,  at  the  old  cemetery. 
Thickness  about  Columbia,  from  50  to  60  feet. 
(1)  Glade  lA-mestone.  Well  exposed  in  the  bluff  below  the 
cemetery,  and  about  the  bridge.  Thin  bedded  lime- 
stones with  the  usuiil  fossils  of  this  division.  The 
greatest  thickness  seen  above  low  water,  is  80  feet. 

fi91.  The  Carter's  Creek  Limestone  occupies,  in  general,  areas 
around  those  of  the  Glade  Bed.  It  is  also  present  in  the  hills 
and  ridges  occurring  within  the  Glade  areas.  South  of  Elk 
Ridge,  there  are  hut  few  places  where  it  comes  to  the  surface, 
the  limestones  of  the  valleys,  in  that  section  of  the  Central 
Basin,  (%%  233,  237,)  belonging,  mainly,  to  the  Nashville  For- 
mation. This  division  of  the  Trenton,  however,  does  appear 
in  the  valley  of  Bichland  creek  in  Giles  County.     From  Lyn- 
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villo,  on  down,  to  within  five  or  six  nailes  of  Pulaski,  ita  gray 
rocks  are  well  eeeti  at  many  points  near  the  creeks.  Camp- 
bellville  is  also  located  upon  its  rocks.  A  patch  of  it  exists 
west  of  Pulaski;  another,  in  the  valley  of  the  Elk,  opposite 
upper  Blkton. 

692.  A  few  miles  below  Coliimhia,  the  division  einkg  below 
the  river  ;  it  is,  then,  only  seen,  occasionally,  in  patches,  being 
brought  to  the  surface  on  the  backs  of  local  waves.  One  of 
these  patches  occurs  near  Hampshire,  another  on  Snow  Creek, 
near  Santa  Pe,  &c. 

693.  In  Smith  County,  along  the  creeks  between  New  Middleton  and 
Carthage,  as  on  Mulherrin,  are  exposures  of  the  Garter's  Creek  Limestone, 
So,  also,  on  Smith's  Foric,  in  De  Kalb  and  Smitli,  etc. 

Liberty  in  De  Kalb,  Stateaville  in  Wilson,  Woodbury  in  Caanon,  and 
Coiumbia,  (in  part.)  in  Maury,  are  located  upon  the  rooks  of  this  division. 
At  Nashville,  they  come  to  the  surface  nbove  the  water-works,  and  are 
seen  in  the  lower  parts  of  the  hills  about  Mt.  Olivet.  In  the  region  of 
Mill  Creek,  on  the  Murfreesboro  turnpike,  are  good  exposures. 

694.  Agricultural  Features,  Useful  Socks  and  Minerals  of  the 
Trenton. — The  Central  Basin,  has  been  denominated  the  garden 
of  Tennessee.  (§  227.)  Its  lands,  in  general,  are  of  first 
rate  quality,  strong  and  fertile,  adapted  to  the  raising  of  almost 
any  thing  that  the  climate  will  admit  of.  Cotton,  corn,  tobac- 
co, small  grain,  and  grasses,  find  congenial  conditions  in  the 
soils  of  the  basin,  and  flourish  well.  The  area  is  the  counter- 
part of  the  "Blue  Grass  Region"  of  Kentucky;  it  is  the  Blue 
Grass  Region  of  Middle  Tennessee.  The  rocks — the  bases  of 
the  soils — are  much  the  same  in  both. 

695.  The  lands  of  the  Basin  fall  naturally,  into  two  divis- 
ions, the  two  being  underlaid  respectively,  by  the  Trenton . 
and  I^ashvUte  Formations.  To  one  group  of  lands,  we  may 
give  the  name  Trenton,  to  the  other,  Nashville. 

The  soils  derived  from  the  Trenton  rocks,  are,  as  a  general 
thing,  more  clayey  than  those  from  Nashville  beds,  the  latter, 
containing  more  sandy,  or  siliceous  matter.  This  difference, 
results  from  the  difference  in  the  composition  of  the  limestones 
belonging  to  the  respective  formations,  the  one  contains  more 
argillaceous,  and  the  other,  more  siliceous  matter. 

696.  The  fine  country  encircled  by  the  cedar  ring  in  Ruther- 
ford, has  been  referred  to.     (§  672.)     These  red  lands,  are  no- 
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ted  for  tlieir  productiveness,  and  constitute  one  of  our  most  im- 
portant cotton  regions.  The  Central  Limestone  of  the  Trenton, 
very  generally,  has-an  excellent  soil  upon  it.  The  sand  formed 
by  the  disintegration  of  the  black  chert,  helps  to  make  the  soil 
nieUow,  and  the  red  oxide  of  iron,  acts  a  part,  as  a  chemical 
agent,  to  make  it  more  fertile. 

The  Bidley  Limestone,  &»  to  its  agricultural  presentations, 
may  be  classed  with  the  Central.  It  does  not  contain  as  much 
chert,  but,  otherwise,  in  lithological  character,  the  two  are 
similar, 

697.  The  Glade  Limestone  gives  a  strong,  rather  stiff  subsoil, 
which  has  a  fertile  loam  on  top.  Its  lands  are  wheat,  and  grass 
lands.  The  great  physical  feature  of  this  di,viaion  ia  presented 
in  its  cedar  glades.  These  originally  covered,  or,  at  least,  the 
cedars  grew.,  upon  the  greater  part  of  its  outcrop. 

The  better  portions  of  the  area  are  now  in  cultivation. 
Many  of  the  rocky  glades  are  still  covered  with  cedar. 

The  Carter's  Greek  division  is,  also,  the  basis  of  a  good  soil, 
nearly  equal  to  that  of  the  Central  Limestone.  It  has  not  the 
characteristic  red  color  of  the  latter,  but  contains,  more  or  less, 
fine,  sandy  chert.  Its  outcrop  ia  often  presented'in  rocky 
lodges,  or  hill-sides,  with  little  soil. 

698.  Stone,  for  building  purposes,  is  obtained  from  all  the 
heavy  bedded  divisions  of  the  Trenton.  The  upper  part  of 
the  Carter's  Creek  division,  however,  supplies  a  superior  arti- 
cle. This  whitish  gray  limestone,  already  spoken  of  in  §  686, 
is  quarried  extensively  in  Maury  County.  It  is  conveniently 
located  along  the  line  of  the  railroad,  and  could  be  shipped  to 
Nashville,  or  other  points.  Its  nearly  white  color,  its  texture, 
and  occurrence  in  layers  of  suitable  thickness,  make  it  desira- 
ble. Some  layers  contain  chert;  these  must  be  refUsed.  The 
lime  this  rock  makes  is  very  white. 

699.  The  Glade  Bed  ia  the  source  of  a  supply  of  limestone 
i!ag8.  Many  of  these  have  a  smooth  surface,  and  if  such 
alone,  be  used,  make  an  excellent  pavement.  They  are,  how- 
ever, too  often  put  down  with  rough  ones.  Many  pavements, 
are  made  of  flags  ft'om  this  division,  in  Lebanon.  Large  flags, 
a  yard  across,  and  from  two  to  four  inches  in  thickness,  can  be 
obtained  without  much  trouble.  Flags  can  be  found  at  all 
the  extensive  presentations  of  the  rocks  of  the  Glade  Bed. 
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700.  Such  minerals  aa  Calotte,  Barite,  Fluorite,  GaUnite.  (^ga- 
lena,) Sphalerite,  {zinc  blende,)  Quartz,  Pyrite,  (pyrites,)  and 
tarry  Petroleums,  or  Pittasphalts,  have  been  observed  in  the 
Trenton,  in  Middle  Tennessee.  The  tarry  petroleums  occur, 
occasionally,  in  all  the  heavy  bedded  divisions  filling  small 
cavities,  which  arc  usually  lined  with  crystals  of  calcite.  I 
have  seen  them  in  the  vicinity  of  Lebanon,  in  the  Garter's 
Creek  Limestone.  The  Central,  and  Ridley  Limestones  contain 
such  cavities,  and  the  rocks  themselves,  arc  notably  fetid. 

Galenite,  (load  ore,)  occurs  in  small  veins,  at  numerous  points, 
with  Calcite,  barite,  &c.  There  are  veins  of  this  sort  in  every 
county,  but  too  small  to  be  of  value. 

701.  In  Smith  County,  on  Mulherrin  Creek,  is  a  considera- 
ble vein,  running  vertically  through  the  Carter's  Creek  Lime- 
stone. This  has  been  traced  for  several  miles,  and  is,  at  points, 
a  foot  or  more  wide.  It  contains,  mainly,  barite,  (heavy  spar,) 
with  calcite,  and  fluorite.  In  this  gangue  are  bunches  of  lead 
ore,  with,  occasionally,  some  zinc  blende.  A  shaft  or  two,  has 
been  sunk  on  this  vein,  near  the  Trousdale's  Perry  and  Leba- 
non road,  and  much  barite  thrown  oat,  but  with  no  special  de- 
vclopmonta    otherwise. 

On  Smith's  Fork  in  De  Kalb,  is  a  vein,  containing  considera- 
\A&fiuorite,   and  some  galenite,  with  lead. 

B. — The  Nashville  ;  Foemation  IV. 

MES  AND    EQtllVALENCT — (1)     OKTHIS 


702.  In  the  Columbia  section,  in  §  690,  the  junction  of  the 
Trenton  and  Nashville  formations  is  given. 

The  passage  from  one  to  the  other,  is  well  marked  and  ab- 
rupt. This  is  well  seen  at  Columbia,  and  at  all  other  points  in 
the  Central  Basin,  (|  227,)  where  this  rock -horizon  is  acces- 
sible. The  Trenton  ends  with  light  colored,  heavy  bedded 
limestones,  (immediately  at  the  top,  often  thin  bedded,  with 
clayey  seams,  §687,)  and  the  Nashville  begins  with  a  siliceous, 
blue,  calcareous  rock,  weathering,  often,  into  thin  earthy,  buff, 
sandy  masses,  and  sometimes,  into  shales, 

703.  Divisiona  of  Lower  Silurean,  Names  and  Equivalency. — The  division  of 
the  Lower  Sihaean  rocks  of  Middle  Tenoessee,  into  the  two  formations 
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adopted  in  this  work,  I  made  in  1851,  in  the  paper  referrod  to  in  g  683. 
In  that  paper,  ttiey  were  named,  respectively,  the  Stonet  River,  and  A'asA- 
ville  group?.  At  that  time,  and  in  1856,  when  (he  Reconnaissance  was  puh- 
lished,  I  hoailated  aa  to  the  equivalency  of  the  lowest  member  of  the  Nash- 
ville Group,  l_tha  Orthis  Bed,  to  bo  deacrihed,)  sometimes  regarding  it  as 
Upper  Trenion,  and  sometimes,  aa  Hudson  River.  In  the  Reconnoisaanee,  I 
wrote  it  Upper  Trenton.  Tliis  hesitation  grew  ont  of  the  extenaion  of  the 
Trenton  speeics,  upward,  into  tho  bed. 

704,  Notwithstanding  this,  the  division  waa,  or  rather  ia,  a  natural  one, 
and  the  two  groups  are  equivalent,  respectively,  to  the  Trmion  and  Hud- 
son River  formations,  as  understood  by  American  geologists.  The  name. 
Stones  River  has  been  dropped,  but  NatAviUe  has  been  retained,  and  it  em- 
braced the  same  roclts  in  1851,  that  it  doea  now.  It  ia  true  that  Trenion 
speeiea  do  run  up  into  the  lowest  member,  but  so  they  do  into  the  upper 
membera,  and  are  found  in  association  with  many  Hudson  ijimr  forms.* 

706.  But  we  have,  in  the  Orthis  Bed.  the  very  characteristic  species 
Ambon^ehia  radiata,  and  CyrloUies  omaiut,  both  commencing  here,  and  run- 
ning up  through  the  upper  members.  In  addition,  the  bed  holds  Rhyrt- 
chonella  madeslo,  and  R.  capax,  which,  lilte  the  last,  ftrat  appear  in  this  bed 
and  continue  through  the  formation.     (See  note.) 

On  such  grounds,  we  malto  tlie  bed  in  question,  fludson  ^ffiiier,  and  ftr 
the  equivalency  of  the  entire  Jfashville  Formation. 

The  lithologieal  features  of  the  beds  concerned,  so  far  aa  they  can  have 
any  bearing,  also  place  the  plane  of  division,  immediately  below  the  Or- 
this Bad. 

706.  Dimsions  of  the  JVashville  Formation.  Those  arc  as  fol- 
low a  : 

(8)   Upper  Member,  embracing  about  200  fi;et  of  layers, 
(2)  Middle  Member,  embracing  about  as  much  as  that  above. 
(1)  OHki^  Bed.     The  lowest  division,  having  a  thickness  of  from 
60  to  70  feet.     (J  710.) 
The  Orthis  Bed  m  a  well  marked  division.    The  others  will 
bo  considered  together,  as  they  constitute,  naturally,  a  single 
group,  and  have  only  been  separated,  for  more  convenient  ref- 
erence. 

707.  (1)  The  Orthis  Bed. — This  division  is  one  of  consider- 
able interest.  Its  place  in  the  series,  is  shown  in  the  Columbia 
section.  (§  690.)  It  is,  in  general,  a  siliceous,  often  shaly,  cal- 
careous rock.  "When  freshly  quarried  it  is  blue.  In  its  weath- 
ered condition,  it  often  presents  tho  appearance  of  a  mixed 

■^- The  fact  [s  such  forms  are  Orlhislf/ax,  O.  OcciJeniitiis,  E^nehondla  modesta,  and  S. 
capos  are,  at  least,  in  Middle  Teunesaee,  etiaraoteristie  speoiea  of  tlie  Hudson  (Kash- 
villc)  Fiiriod.    Aad  the  last  three  are  ao  in  Osnada.    S^eOiologi/ of  Canada,  pf,  Mi  tad 
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bed  of  fine,  thin,  earthy,  yellowish  sandstones  and  shales. 
The  weathered,  detached  blocks  of  the  thin,  flaggy  layers,  gen- 
erally show  a  bine  nucleus,  when  broken. 

708.  It  is,  frequently,  especially  in  its  western  and  south- 
western presentations,  a  group  of  smoothly  laminated  flags, 
intorstratified  with  shaly  seams.  Such  is  ita  typical  character 
on  the  Tennessee  Eiver,  in  Hardin  and  "Wayne  counties,  where 
ita  flags  are  burnt  and  ground  into  hydraulic  cement.  When 
wet,  in  the  bottom  of  a  creek,  it  looks  much  like  the  Black 
Shale,  (Form.  VII.,)  and  has  been  mistaken  for  it.*  At 
Franklin,  on  the  hanks  of  the  Harpcth,  below  the  bridge,  the 
bed  maybe  seen,  presenting  its  interstratifled  flag  and  shale 
character.  On  the  Nashville  and  Lebanon  Turnpike,  immedi- 
ately east  of  Mill  Creek,  at  the  foot  of  the  hill  on  Wm.  Nich- 
ol's  place,  it  is  well  exposed,  showing  the  same  laminated  con- 
dition. At  this  point,  its  flags  havo  been  exposed  to  the 
weather  in  a  stone  fence,  for  several  years,  and  exhibit  a  ten- 
dency in  the  rock  to  break  up  in  email  pieces.  At  many  points 
about  Columbia,  and  in  Maury  County,  it  exhibits  the  same 
features  as     at  Franklin. 

709.  In  the  more  northern  and  eastern  parts  of  the  Central 
Basin,  the  bed  frequently  presents,  with  impure  limestones, 
more  or  less  shale,  and,  sometimes  calcareous  sandstone,  or 
even  a  layer  of  cherty  material.  Almost  at  all  points,  through- 
out Middle  Tennessee,  where  this  division  comes  to  the  sur- 
face, it  is  seen  to  contain  vast  numbers  of  individuals  of  Or- 
this  testudinaria.  These  are  frequently  silicified,  and,  in  some 
regions,  form  compact  flinty  layers  of  adhering  shells,  as  about 
Mount  Pleasant,  and  at  other  points  in  Maury  County. f 

710.  The  thickness  of  the  Orthis  Bed,  in  the  Basin,  is  from  50 
to  60  foet.  South  westward,  it  appears  to  be  thicker.  Along  the 
Tennessee  River,  in  Hardin,  Wayne  and  other  counties,  are 
many  exposures,  but  I  have  never  seen  the  bottom  of  the  bed 
in  any  that  have  come  under  my  observation.  At  Clifton,  the 
bed  shows  a  thickness  of  70  feet  above  low  water. 

711.  This  bed  has  already  been  presented  in  one  section, 
that  taken  at  Columbia.     (§  690.)     Below  is  the  Clifton  Sec- 

"■Aaforinatace,  alwdof  it  inllardin  Comity,  in  therearof  Sayannah.onHorseCreek, 
tA  figure  (8)  of  a  small  speoimen  of  one  of  these  shelh,  ia  Riren  In  the  group,  on  a 
folloning  page. 
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tion.     It  includes  the  strata  seen  at  the  landing,  as  well  ae  the 
hydraulic  rock  at  tjie  cement  works. 

iBriyioiatk  red,  and  gray  limestone.  The  topmost  rock  at  the 
landing,  contains  large  crinoidal  stems,  and  abounds  in 
individuals  of  several  species  of  Orlhoceras.  This 
forms  the  upper,  and  mala  part  of  the  bluff,  down  as 
far  as  CarrollTille.  In  some  of  the  high  bluffs  below 
Clifton,  it  is  95  feet  thick.  At  Clifton,  its  base  is  ele- 
■vated,  and  the  rock,  traced  up  the  river,  soon  runs  out. 
Calctertoui  Shale,  bluish,  or  greenish,  contains  Leptana  lerieea, 
Sirophomma  allemata,  and  Eynchonella  eapax.  Thick- 
ness 15  feet 
Blue  L  meetone,  in  rough  layers  somewhat  sandy;  contains 
Strophomena  alternata  S  tenuistriata,  Rynchondla  capax, 
R  denlaia  (^clo  lem  b  Ix  Columnaria  stellata,  Tetradi- 
iim  fbralum,  &c  Thicl  ness  28  feet, 
Orth  tBed  The  Hydraulic  hmetlone;  a  thin,  and  smooth  bed- 
ded, fine,  blue,  impure  limestone,  breaking,  more  of 
less,  with  coQChoidal  fracture.  The  flags  are  separated 
by  shaly  mattei^  and  have  a  thickness,  generally,  of 
from  2,  to  4  or  5  inches. 

Contains  Orthii  teaitidiitaria,  S}/tichonella  modeaia, 
Liagitire,  Trilohites,  &c. 

This  forma  the  bluff  at  the  cement  works,  the  rocks 
sinking  towards  Chfton.  Thickness  down  to  low  wa- 
ter, 70  feet. 

The  section  above,  has  interesting  features  about  it,  aside 
from  the  Orthis  Bed,  to  which  reference  will  be  made  hereaf- 
ter. 

712.  In  the  Central  Basin,  the  bed  under  consideration  out- 
crops in  areas  outside  of  those  of  the  upper  Trenton  beds.  In 
addition,  it  caps  many  of  the  low  ridges  and  the  limited  local 
plateaus  within  those  areas.  It  is,  in  a  certain  degree,  a  plat- 
eau-making stratum,  a  character  due  to  its  siliceous,  and  hence, 
weathering-resisting  nature. 

713.  In  Manry,  Williamson,  Davidson  and  Sumner,  it  is  the 
basis  of  much  splendid  land.  In  Maury,  especially  between 
Columbia  and  Mount  Pleasant,  it  underlies  a  country,  much  of 
which  is  unsurpassed.  In  general,  when  the  beds  of  the  creeks 
are  in  it,  or  but  little  below  it,  and  the  country  devoid  of  high 
ridges,  the  lands  overlying  it  are  among  the  most  desirable  of 
the  State.  The  soil  it  yields  is  argillaceous  and  calcareous, 
mellowed  by  the  siliceous,  or  fine,  sandy  impurity  of  the  rock. 
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714.  Fmaklin,  Columbia,  in  part,  and  Mount  Pleasant,  aro  located  upon 
the  Orthis  bed.  At  Nasliville,  it  riaes  to  the  surface  east  of  the  engine 
house  of  the  water-works,  and  atill  further  east,  is  tlie  shalj  rock  of  Mount 
Olivet.  On  the  Murfreesboro  turnpike,  it  is  seen  in  the  hilia  after  passing 
Brown's  Creek,  and  hundreds  of  its  little  orthes  may  he  gathered  along  the 
roftd.  At  the  wire  bridge,  the  bed  lies  at  the  bottom  of  the  river,  and  is  on- 
ly visible  at  low  water. 

715.  The  Trenton  beds,  with  the  exception  of  the  Wells' 
Creek  area,  (§  364,)  are  confined  to  the  Central  Basin.  This  is 
not  the  ease  with  the  Nashville  beds.  The  latter  appear,  also, 
as  we  have  seen,  near  the  Tennessee  Eivor,  in  Hardin,  and 
Wayne  counties,  or,  in  other  words,  in  the  Western  Valley. 
(§  708.)  The  outcrop  of  the  Nashville  rocks  in  this  division 
of  the  State,  is,  however,  very  limited.  It  oeeurs  in  a  number 
of  separate  areas,  or  patches,  mostly  confined  to  the  bed  of  the 
Tennessee  Eiver,  and  the  beds  of  some  of  its  tributary  creeks. 
By  the  local  waving  of  the  strata,  the  rocks  are,  alternately, 
above  and  below  the  water  level  of  the  streams.  Those  expo- 
sures occur  in  the  part  of  the  Valley  between  the  mouth  of 
Cedar  Crgek,  in  the  southern  part  of  Perry,  and  Savannah. 

716.  Of  the  Nashville  strata,  in  this  region,  the  Orthis  Bed, 
or  the  hydraulic  rock,  is,  by  far,  the  most  conspicuous.  Along 
the  Tennessee,  between  the  points  mentioned,  it  is  seen  at  the 
base  of  several  of  the  bluffs.  In  these,  it  is  overlaid,  (with  the 
other  Nashville  beds,)  by  variegated,  red,  and  gray  limestones, 
which  often  present  a  high,  bold  front.  Its  dark  band  resting 
on  the  water,  is  quite  in  contrast  with  the  variegated  and 
brighter  ones  above. 

717.  Exposures  of  the  hydraulic  rock  occur,  as  stated,  on  Horse  Creek, 
east  of  Savannaii ;  also,  on  Indian,  Hardins,  and  Beeeh  creeks.  On  the 
upper  part  of  the  latter  cieek,  not  more  than  four  miles  from  Waynesboro, 
is  a  patch  of  it,  and  othera  are  met  with  on  the  same  stream,  in  going 
down  towards  its  mouth.  It  occurs,  also,  on  the  west  side  of  the  Tennes- 
see Kiver.  About  half  a  mile  Bouth  of  Saltillo  Landing,  in  Hardin  County, 
on  a  small  stream,  is  a  considerable  bluff  of  it.  At  Saltillo,  however  on 
the  river,  it  does  not  appear,  the  lowest  rock  in  the  bluff  being  the  variega- 
ted limestone. 

718.  This  bed  is  interesting  as  a  source  of  hydraulic  cement. 
Its  fla^  were  burnt  for  this  purpose,  in  Hardin  county,  twen- 
ty years  ago.  About  the  beginning  of  the  war,  Mr.  G-.  A.  Pil- 
low and  others,  had  completed  arrangements  for  the  manufac- 
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ture  of  cement  on  a  large  scale  ind  had  actually  commenced 
operations  The  works  wcio  quite  extensive  and  sub etantial, 
and  Iwatcd  on  thehluft  a  short  distance  above  the  landing  at 
Clifton  Since  the  war  the  works  have  been  repaired,  and  put 
in  operation  again 

719.  Tho  leratnt  m  mulacture  i  ir-  of  lighter  color  than  the  Louisville 
cement  ani  of  good  quality  In  1891  Mr.  Pillow  sent  me  a  barrel,  of 
that  fint  inanufaotJred  for  trial  The  birrel  was  put  away  lo  my  cellar, 
and,  owing  to  the  troubles  wb  (,h  soon  came  upon  us,  was  loft  there  with- 
out being  opened.  In  the  moantima,  during  a  very  ramy  SL-iion,  water 
rose  in  the  collar,  and  the  cement  got  thoroughly  wet.  It  soon  hardened,  the 
hoops  and  staves  fell  away,  and  the  cement  was  left  in  a  'iolid  cylindrical 
mass— a  good  oast  of  the  barrel  which  held  it.  I  have  aKo  seen,  m  the 
Tennesseo  River,  barrel-shaped  masses  of  the  hardened  cement,  from  lota 
originally  lost  by  the  sinking  of  steamboats. 

Some  of  the  exposures  of  this  rock  in  the  Central  Bnsin,  as  at  Franklin 
and  at  other  points  mentioned,  present  material  that  it  would  be  well  to 
tost  practically. 

120.  Ihe  fossils  of  this  bed  are  given  in  a  catalogue  at  the 
end  of  the  chapter.  ■  Its  paloontological  relations  have  been 
discussed  in  §§  703-705,  and  to  these  paragraphs,  and  the  cat- 
alogue, the  reader  is  referred. 

721.  (2&3.)  The  Middle  and  Upper  Members  of  the  Naskville. — 
In  paragraph  506,  the  Nashville  Formation  has  been  divided 
into  three  members,  the  lowest  of  which,  the  Ortbis  Bed,  we 
have  considered.  The  remaining  members,  are  here  thrown 
together,  as,  in  general  features,  they  are  much  the  same. 

These  members  constitute  a  group  of  rather  dark  blue,  highly 
fosBiliferous,  often  roughly  bedded,  impure  limestones,  with  a 
maximum  thicknesa  of  about  400  feet.*  The  group  occasion- 
ally includes  shaly,  calcareous  beds;  but  these  are  local.  The 
limestones  often  contain  shaly  laminie,  and,  in  weathering, 
yield  rough,  thin,  flaggy  masses,  whose  surfaces  are  often  thick 
with  fossils. 

722.  The  greatest  thickneM  of  the  group  is  in  the  northern, 
and  northeastern  parts  of  the  Basin,  in  WilsoD,I)eKalb,  Smith, 
&c.    In  the  southern,  and  southeastern  counties  of  the  Basin 
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it  is  considerably  reduced;  while,  in  the  western  valley,  as 
shown  in  the  Clifton  section,  where  it  is  only  38  feet,  (§  711,) 
the  group  is  so  mneh  reduced  as  to  he  of  little  or  no  impor- 
tance. 

723.  These  roeks  outcrop  within  the  Basin,  outside  of  the 
areas  of  the  Trenton  rocks,  and  of  the  Orthis  Bod.  They  make 
many  fine  agricultural  sections.  In  addition,  their  outcrop 
forms,  in  general,  on  all  sides,  half  the  slope  of  the  escarpments 
bounding  the  Basin.  They  are  the  limestone  rocks  of  the  rich 
valleys  and  hills  of  Jackson;  of  the  rich  hills  of  Smith,  De- 
Kalb,  and  the  eastern  part  of  Wilson ;  of  the  western  parts  of 
Cannon,  and  Coffee ;  the  rocks  of  the  rich  slopes  of  Elk  Eidge, 
and  of  all  of  its  ramifications;  those  of  the  hills  in  the  western 
parts  of  Maury,  Williamson,  Davidson,  and  Sumner.  Owing 
to  the  dip  of  the  strata,  these  roeke  are  brought  low  on  the 
western  aide  of  the  Basin,  and,  hence,  underlie,  and  make,  in 
connection  with  the  Orthis  Bed,  (§  713,)  in  Sumner,  Davidson, 
Williamson  and  Maury,  much  fine  rolling  land,  and  many 
choice  valleys.  In  the  section  south  of  Elk  Eidge,  in  Giles 
and  Lincoln  counties,  (§  237,)  ail  the  valleys,  (throwing  out  of 
them  a  few  areas,  in  which  Trenton  rocks  outcrop,  and  to 
which  reference  has  been  made,)  are  based  on  these  rocks; 
and,  so  too,  are  the  slopes  of  the  ridges,  at  least  half  way  up. 
The  valleys  of  this  section  are  rich,  and  many  of  them  beauti- 
ful. 

724.  The  rocks  of  the  Nashyille  Formation,  as  &  whole,  yield,  by  disinte- 
gration, tha  best  native  soil,  (escluding,  always,  alluvial  bottoms,)  in  the 
State.  This  is  due  to  the  character  of  the  impurities  in  the  limestone,  it  be- 
ing a  proper  combination  of  clay  and  fine  sand;  and,  also,  in  a  measure,  I 
may  add,  to  the  organic  matter  in  the  rock.  Ssmething  is  due,  likewise,  to 
the  form  the  limestone  asaumes  in  weathering.  I  have  already  spoken,  of 
the  lands  of  the  Basin,  in  general,  and  have  compared,  briefly,  the  Trenton 
and  Nashville  soils.     tSee  ^  S94  and  695.) 

735.  Koference  has  already  been  made,  indirectly,  to  the  pa- 
leontology of  this  part  of  the  Nashville  Formation.'  (§§  703, 
704,  705.)  It  teems  with  fossils.  Many  of  its  layers  are  sim- 
ply beds  of  corals.  Others  are  made  up  oif  sponges.  Others 
again,  especially  towards  the  top,  are  wholly  shells,  the  most 
common,  being  OrtMs  lynx,  and  Strophomena  alternata.  Cer- 
tain horizons  abound  in  CyrtodontcE,  others  in  Merchisonice,  and 
others  in  Rynckonellm.    In  the  catalogue  at  theendofthecbap- 
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ter,  (I  224,)  the  best  known  species,  not  only  of  the  rocks  we 
are  now  considering,  but  of  all  the  Lower  Silurian  strata  in 
Middle  Tennessee,  are  given ;  and  to  this  the  reader  is  referred. 


Leptana  erieea  2  Strophomena  t'lfuitinata  5  ^Iropkomfna  aliernata. 
4,  5,  f>  RjiTicliiiBella  cap  a  7,  H  RynehonfUa  bisulrata  8  Orthts  tealudi- 
jiaria.  9.  Ofthis  Irieenarxa  11  Orlhts  occidentalts  12,  13  Orthii  l^nx, 
9.    Oholus  Jilosvi.     10    lAitgiila  qiaidrala 

On  this  page  la  presented  a  group  of  the  figures  of  certain 
shells,  which  are  characteristic  of  the  Trenton  and  Nashville 
formations  taken  together.  Familiarity  with  these  and  other 
associated  forms,  will  enable  the  observer  to  know  when  he  is 
on  rocks  of  this  geological  horizon,  (|  320-1.)  Of  the  spe- 
cies figured,  Orlkis  lynx,  0.  occidentalis  and  Rynchonella  capax, 
are  confined  to  the  Nashville  Formation,  and  their  associates  may 
be  seen  in  the  catalogue.     (See  note  under  §  704.)      Orthis  tes- 


tudinaria  occurs  in  both,  but  is 
Bed  of  the  Nashville,  where,  a: 
vast  numbers.  Leptwna  sericea, 
ton  and  Nashville  formations 
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seen  in  Trenton  rocks  in  Tenneaaee.     Strophomena  alternata  is 
in  both,  but  is  very  rare  in  the  Trenton,  and  very  abundant  in 
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the  Kashville,  and  so  ranch  so  an  to  be  characteristic.  Stropko- 
mena  tenuutriata,  (rugosa,)  I  have  only  seen  in  the  Nashville. 
TheremainiDg  species  are  unknown  to  me  as  Tennessee  forms. 

726.  Thus  far,  the  general  characters  only  of  the  Middle  and 
"Upper  members  of  the  Nashville  Formation  have  been  given. 
There  are,  in  some  counties,  local  beds  presenting  special  fea- 
tures, which  remain  to  be  noticed.  More  of  these  occur  in  Da- 
vidson Oountythan  elsewhere.  Below  is  aeectionofthe  rocks 
at  Nashville,  in  which  the  local  beds  of  the  region  are  pre- 
sented. The  section  commences  in  the  river  beneath  the  wire 
bridge,  and  ascends  to  the  top  of  Capitol  Hill. 

(S.)  Otllege  Sill  Limealone.  When  freshly  quarried,  a  dark  blue, 
highly  fossiliferous,  coarsely  crystalline  and  roughly  strati- 
fied limestone,  with  more  or  less  of  its  laminas  shaly.  The 
mass  weathers,  generally,  into  rough,  flaggy  limestones,  and 
shaly  matter,  interstratifled,  often  liharating  multitudes  of 
fossilfl— specially  small  corals. 

Some  of  the  layers  of  this  limestone  are  wholly  made  up 
of  corals  and  shells.  StenopoTcs,  Ctrtutellaria  artihetoidea, 
Tetradiam  fibraium,  Columnaria  lUltata,  StTomatoporapmtulo- 
la,  Sirophomena  altemata,  Orthis  lynx,  0.  ocddentalis,  and 
others,  are  abundantly  represented  by  individuals.  Bellero- 
phon  Trooati,  species  of  Q/rtodoitia,  Ambtmychia  radiata  00- 
our,  and,  in  fact,  nearly  all  the  forms  given  in  column  M 
of  the  catalogue  following.  This  division  is  well  seen  on 
College  Eill,  and  in  the  upper  part  of  the  Huff  at  the  Reeer- 
voir.  There  is,  also,  a  fine  presentation  of  it  on  Capitol  Hill, 
around  the  Capitol.  Its  lowest  layers  are  at  the  top  of  the 
blu£F  at  the  Wire  Bridge. 

These  rocks  pertain  to  the  highest  stratum  in  the  vicinity 
of  Nashville.  The  division,  as  here  presented,  may  be  ta- 
ken with  the  upper  division,  ((2)  Middle  Member,)  of  the 
Columbia  Section,  {360O|)  as  typical  of  the  Nashttille  Forma- 
tiojt  in  general. 

This  division,  at  GopUolBUl,  measures  120  feet. 
(6.)  (^lodcnta  Bed.  Immediately  below  the  College  Hill  Lime- 
stone, is  a  remarkable  bed  of  coarsely  crystalline,  ashen 
gray,  or  light  yellowish  gray  limestone,  in  grent  part,  made 
up  of  vftlvesof  speciesof  CVriorfmto.  individuals  of  Beller- 
ophcnUnddeyi,mAB.  Trooati.  (See  PI  G.)  Of  the  O^rto- 
donlm,  Q.    Saffordi  (PI.  F,)  is  especially  abundant. 

This  bed  is  best  developed  in  the  bluff  at  the  Wire 
Bridge.  It  is  here,  ten  or  eleven  feet  thick,  and  forms  one 
solid  layer.    The  shells  are  siliciEcd,  and  pretty  generally 
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have  their  edges  rounded  and  worn,  as  if  they  had  been 
rolled  in  currents  of  water,  or  by  waves. 

The  bed  is  seen  again  at  the  Engine  Bouse  of  the  Water- 
works, where  it  is  sii  feet  thicfe.  In  tracing  it  beyond  the 
Engine  House,  it  very  soon  rune  out,  end  is  replaced  by  a 
compact,  dove-colored  limestone,  like  No.  3,  below. 

Descending  the  hill  on  the  west  side  of  the  Capitol,  it  is 
nlflo  seen,  but  it  is,  for  the  most  part,  replaced  by  the  com- 
pact limeatone  spoken  of.  It  is  well  exposed  at  other  low 
points  about  the  oitj,  and  has  been  traced,  in  some  direc- 
tions, a  mile  or  two  beyond  the  city  limits.  This  roek  has 
been  used  for  building  purposes,  to  some  eslent,  and  for 
making  corner  posts.  Maximum  thiclcn ess,  11  feet, 
(i.)  Bed  of  Limestone  of  the  common  type ;  much  like  the  College 
Hill  Limestone,  coarsely  crystalline,  fossiliferous,  Ac,  It 
occurs  below  No.  5,  on  the  west  side  of  the  Capitol,  In  the 
bluff  at  the  Wire  Bridge,  it  is  28  feet  thick.  In  the  bluff 
above  the  Engine  House  of  the  Water-works,  it  measures 
28  feet. 
(3.)  i)oEs  Litaettones.  This  is  a  group  of  three  layers,  for  the  most- 
part.  The  upper  layer  is  alight  dove-colored,  compact 
limestone,  4  feet  thick,  breaking  with  conchoidal  fracture, 
containing  strings  (mostly  vertical)  of  crystalline  matter, 
which  show  points  on  a  horizontal  surfaoe.  (Eirdseye.) 
The  middle  layer  is,  mainly,  the  common  dark  blue  crystal- 
line limestone,  (2  feet,)  The  lowest  layer,  (4  feet,)  is  mostly 
like  the  upper,  but  more  or  less  mixed  with  blue  layers. 
Such  is  the  group  as  seen  at  the  foot  of  Gay  Street,  in  a 
quarry  on  the  river  bank.  This  group  presents  itself  at 
many  points,  in  and  around  the  City.  It  is  conveniently 
studied  at  the  quarry  mentioned,  at  the  foot  of  Gay  Street. 
At  the  end  of  the  bluff  beyond  the  Water-works,  it  may  also 
be  seen,  and  is  here  ten  or  eleven  feet  thick.  The  group 
may  also  be  seen  in  the  region  of  the  Penitentiary,  and  of 
the  old  State  quarry,  overlying  the  rock  of  that  quarry.  It 
appears  at  many  points  in  Davidson  County,  outside  of 
Nashville.  The  layers  are  generally  of  desirable  thick- 
ness, and  are  quarried  at  numerous  points  in.  and  about  the 
city,  for  building  and  other  purposes. 

The  group  contains  a  number  of  species.  Detached 
giphunciea  of  Orlkocerat  Bigsbyi,  and  of  an  allied  species, 
are  numerous  atsome  points,  especially  in  the  middle  layer. 
Tetradium,  Bellemphoa,  Mwckisonia,  PUuTolomaria,  and 
other  genera  are  represented.  It  is  in  this  group,  that 
LepeFditia  Morgani  is  found.  Thickness,  11  feet. 
(2.)  Capital  Limestone.  This  bed  supplied  the  rock  to  build  the 
Capital,  and  was   formerly  well  esposed  in  the  old  State 
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quarry  west,  and  in  sight  of  the  building.  It  is  limestone 
but  baa  the  appBiirance  of  a  laminated  sandstone.  It  is,  in 
fact,  a  consolidated  bed  of  calcareous  sand,  the  sand  being 
the  comminuted  fragmenta  of  shells  and  corals.  Originallj, 
the  mass  was  drifted  in  running  water,  and  arranged  in 
laminte.  As  we  find  the  rock  now,  it  is,  when  quarried,  a 
massive,  bluish  gray,  granular  limestone,  with  a  well 
marked  lamellar  structure.  When  cut  and  ground  smooth, 
a  block  of  it,  presented  edgewise,  shows  well,  the  laminae 
character  Such  a  surface  is  bluish  gray,  plentifully  band- 
ed with  darker  linea.  The  Capitol  is  a  splendid  presenta- 
tion of  this  rockas  a  building  material. 

The  rock  often  contains  rolled  fragments  of  the  headed  si- 
phuDclea  of  species  of  (hthoeerai.  Some  specimens  of 
these,  are  seen  in  the  faces  of  the  blocks  in  the  walls  of  the 
Capitol.  It  exhibits,  also,  esamples  of  cross  stratification, 
another  evidence  of  the  current-action  to  which  it  was  orig- 
inally subjected.  The  mass  contains  some  little  siliceous 
matter,  mostly  in  grains,  and  in  small  fragments  of  silici- 
fied  shells,  so  that  they  do  not  interfere,  materially,  with  the 
working  of  the  rock.  It  is  easily  quarried,  and  can  be  ob- 
tained in  blocks  of  any  desirable  size.  In  its  natural  ex- 
posures it  exfoliates  in  laminie  by  long  weathering. 

The  bed,  pretty  generally,  underlies  the  city;  has  been 
quarried  at  the  foot  oi  Gay  Street,  on  the  river;  is  near  the 
water,  under  the  Wire  Bridge;  and  appears  beyond  the  "Wa- 
ter-works, where  it  has  also  been  quarried,  and  is  20  feet 
thick.  The  lamellae  structure  of  this  bed  runs  into  the  one 
just  below,  to  Borne  extent,  and  it  is  not  always  easy  to 
draw  a  line  of  separation.  Below  the  Wire  Bridge,  my 
measurements  make  the  thickness  of  the  bed  25  feet. 
(1.)  TheOr(A!»  Bed  underlies  the  last,  and  is  the  lowest  member  of 
the  Nashville  Formation.  It  is  in  the  water  below  the 
Wire  Bridge,  but  rises  in  going  down  the  river,  and  may 
ho  studied  in  the  bluff  below  the  Railroad  Bridge.  It  may 
be  seen,  too,  and  its  Orihii  gathered,  at  the  first  mile-stone 
on  the  Murfreesboro  ttimpike.  It  rises  at  the  end  of  the 
bluff,  beyond  the  Water-works ;  and  still  further  east,  as  at 
Mount  Olivet,  it  may  ho  seen  resting  on  the  Otrfei^e  Oreek 
himestone — the  upper  member  of  the  Trenton  Formation. 
It  has,  however,  been  described,  and  its  thickness  given. 

727.  The  GapUol  Limestone  (No.  2,  above,)  is  pretty  gene- 
rally represented  in  the  Basin,  outside  of  Nashville  and  David- 
son County,  wherever  its  proper  horizon  is  presented.  It  is 
generally  not  as  good  a  building  material  aa  in  DavidHon,  btit 
is,  more  or  less,  laminated  and  current-formed.    The  whole  area 
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of  Middle  Tennessee  appears  to  have  been  swept  over  by  a  cur- 
rent, at  the  closing  of  the  epoch  of  the  Orthis  Bed.  As  far 
south  as  Upper  BIhton,  in  G-ilee  County,  I  have  seen  this  bed 
well  charaeterizod.  It  here  aleo  takes  the  place,  for  the  most 
part,  of  the  Orthis  Bed,  the  Carter's  Creek  Limestone,  on  the 
opposite  Bide  of  the  river,  and  about  a  mile  from  Elkton,  com- 
ing np  from  beneath  it,  with  but  little  interveuing  rock. 

728.  The  Dove  Limesbme,  (No.  3,)  also,  is  frequently  aeon  in  different 
parts  of  tlie  Basin,  though  b;  no  means  as  persistent  as  the  other  bed. 
At  Elkton,  it  is  well  exhibited  in  place,  resting  on  the  laminated  hed. 

It  is  well,  perhaps,  to  note,  that  there  are,  at  some  localities,  other  iayeri 
of  this  variety  of  cock,  (Birdseye,)  occupying  horizons,  different  from  that 
of  No,  3.  They  are,  however,  local,  and  need  no  especial  mention.  The 
CyHodonia  Bed  east  of  the  Water- worlis  at  Nashville,  is,  as  we  have  seen, 
replaced  by  similar  limestone. 

729.  In  order  to  exhibit  the  relation  the  Nashville  Forma- 
tion anstains  to  the  overlying  groups,  I  present  below,  two  sec- 
tions, taken,  respectively,  on  opposite  sides  of  the  Central  Basin. 
The  first  is  the  section  at  Snow's  Sill,  in  DeKalb  County,  a 
few  miles  east  of  Liberty,  the  point  at  which  the  Lebanon  and 
Sparta  road  leaves  the  Basin,  and  ascends  upon  the  Highlands. 
(p.  81.)  It  brings  ua  up  to  the  Black  Shale  and  the  Lower  Car- 
boniferous formations. 

■  [c.)  The  SiLiCEOtrs.  {Formation  e,o.) 
Topmost.  A  leached  mass  of  earthy,  buff  sili- 
ceous shales,  containing  interstratifiod  layers  of 
chert,  or  flint,  (many  of  them,  heavy.)  The  mass, 
more  or  less  dotted  with  small,  siliceous  geodes, 
or  hollow  concretions.  At  the  bottom  3  or  4  feet 
of  grayish,  argillaceous  shale. 

Thickness  of  the  whole, 140  feet. 

■  (h.)  The  Black  Shale.     {Forraalion  7.) 
A  thin,  fissile,  black,  or  bluish-hlaek,  rather  tough, 
bituminous  shale.    A  foot  of  the  shale  at  the  t«p, 
contains  kidney-shaped  nodules. 

Thickness, 45  feet. 

(o.)  The  Nashville.     {Formation  4.) 

This  immediately  follows  tho  Black  Shale  in  de- 
scending order.  It  is  a  great  series  of  lime- 
stonas,  containing  many  fossils,  and  having  the 
general  characters  already  given  as  belonging  to 
the  formation.  At  the  base  of  the  hill  Is  the  cur- 
rent-formed bed  spoken  of  above. 

Entire  thickness  to  the  bottom  of  the  hill,  303  feet. 
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730.  Leaving  the  foot  of  Snow's  Hill,  and  paHaing  down  the 
valley  towards  Liberty,  the  Orthis  Bed  is  soon  intersected,  and 
the  upper  member  of  the  Trenton  Formation,  met  with. 

The  entire  absence  of  formations  5  and  6,  in  this  section,  the 
Black  Shale  resting  immediately  upon  the  Nashville,  is  to  be 
noted,  as  woi!  as  the  high  position  of  the  shale. 

731.  In  passing  across  the  Basin,  to  the  point  presenting  the 
section  below,  a  high  peak  is  met  with— .3foMn(  Lindsley — 
which  is  topped  off  with  the  Black  Shale  and  the  Siliceous 
Formation.  This  peak  is  about  a  mile  from  Greenwood  Semi- 
nary, and  about  five  miles  from  Lebanon.  It  rises  500  feet 
above  the  general  surface  of  the  country,  and  presents  a  sec- 
tion very  much  like  that  of  Snow's  Hill.  The  Shale  and  the 
Nashville  are  still  in  contact.  The  siliceous  rocks  of  this 
peak  contain  carboniferous  fossils. 

732.  Below  is  the  section  of  formations  presented  along  the 
steep  grade  of  the  Edgefield  and  Kentucky  Railroad.  The  foot 
of  this  grade  is  at  Baker's  Station,  on  or  near  the  lino  between 
Davidson  and  Robertson  counties.  By  this  grade  the  railroad 
ascends  from  the  Basin  to  the  Highlands.  (§  230.) 

{d.)  SiLiCBOua.     (Formation  8,o.) 

Upper  part,  SioW  and  leached  alialy  matter,  with 
some  lajers  of  chert ;  containe,  also,  some  beds 
of  fossiliferous  limestone.  Middle  part,  bluish 
silico-calcareoua  rock,  weathering  to  sbalo;  con- 
tains small  siliceous  geodes.  Lower-  part,  shales 
bluish  above,  and  pea-green  beiow.  Two  feet 
from  the  base  of  th's  's  a.  lajer  of  ferruginoue  and 
argillo-calcareoua  rock  a  foot  aod-a-half  thick, 
containJDg  carbon  fero  s  foss  Is. 

Entire  thickness  268feet. 


S 


f(e.)  Bi-ACK  Shale      (Fa     a        7) 
I  Black  shale  1  ke  that  n  the  Snow's  Hill  section ; 

'  contains  Liii^lcE. 

I                  The  upper  foot  of  this   contains  tbe  kidnej- 
shaped    nodules,   or    the   ki^eya, — argillaceous 
[  bodies,  very  fetid, „    28  feet. 
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"  (6.)  NiAOAKA.     {For«uiUr>n  5,d.) 

Gray  limestone;  mucli  of  it  sparry  and  crinoidal; 
some  layers  argillaceous  and  light  bluish ;  con- 
tains Caryoennua  omaiaa,  and  species  of  Eitca- 
lyptocrinus  withia  eight  feet  of  the  Black  Shale, 
The  lower  20  feet  doubtful  as  to  ago. 

The  foot  of  the  steep  grade  is  39  feet  atoTfl 
the  base  of  this  group. 

Entire  thickness, SI  feet. 

(a.)  Nashville.     {Formaiion  4.) 

The  tup  of  this  is  seen  some  distance  below 
Baker's  Station. 

The  upper  layer  is  red,  Terj  ferruginous  lime- 
stone, or  dt/esione;  is  fossiliferous,  and  8  feet 
thick.  Below  this  are  the  usual  Nashville  lay- 
era,  highly  fossiliferous. 

733.  Two  points  are  to  be  observed  in  comparing  this  sec- 
tion with  tliat  of  Snow's  Hill:  the  flrat,  that  one  of  the  missing 
formations  is  present,  and  that  the  Black  Shale  no  longer 
restJii  on  Nashville  rocks;  the  other,  that  the  Shale  ia  low 
in  the  bills,  and  the  Nashville  at  their  base.  This  is  in  ac- 
cordance with  the  fact  already  stated,  that  the  strata  of  the 
Basin  dip  to  the  west.     (Compare  section  in  chapter  X.) 

734  The  Nashville  Formation  sinks  below  the  Cumberland 
River  before  reaching  Harpcth  Shoals;  bolow  Duck  Eiver,  at 
the  mouth  of  Bear  Creek,  several  miles  beyond  Centrevillo,  in 
Hickman  County;  and  below  the  Elk,  in  Alabama,  before 
reaching  the  Tennessee  Eiver.  (§  229.)  It  re-appears  locally, 
as  wo  have  seen,  in  the  southern  part  of  the  Western  Valley, 
and  in  the  Well's  Creek  Basin.  (§  36i.) 

735.  Socks  of  Special  Use,  and  the  Minerals  of  the  Nashville 
Formation. — The  agricultural  features  of  this  formation  have 
already  been  spoken  of.  Its  beds  supplying  rock-material  for 
building  purposes,  have  also  been  noticed.  (See  especially 
§  726.)  In  addition  to  the  beds  noticed,  there  are  many  solid 
layers  of  the  formation  which  may  be,  and  are,  used  in  ma- 
sonry. There  is,  in  fact,  oo  lack  of  material  of  this  sort.  But 
there  ia,  on  the  other  hand,  much  that  is  not  durable,  as  the 
rocks  in  the  walls  of  some  old  buildings  about  Nashville  will 
testify.  There  ia  not  a  little  room  for  discrimination.  The 
natural  outcrop  of  a  bed  proposed  to  bo  used  in  masonry  ought 


Joy  Google 


282  GEOLOGICAL   STIllIOTUEB  AND   FORMATIONS. 

to  i)6  examined.  The  action  the  weather  has  upon  a  rock,  is 
generally  a  good  test  of  its  durability.  If  it  crnmble  easily, 
under  the  weather,  and,  espeeiaily,  into  a  multitude  of  small 
corals  and  shells,  it  ought  to  be  avoided. 

Layers  pure  enough  for  making  litae,  can  be  found  in  most 
any  part  of  the  formation. 

The  hydraulic  limestone  of  tho  Orthis  Bed  has  been  noticed. 
The  thin,  smooth,  laminar  rocks,  found  at  some  localities  in 
this  bed,  are  good  fiags. 

736.  In  the  section  last  given,  a  red,  ferruginous  limestone 
occurs.  It  is  called  dyestone  by  those  living  in  the  vicinity, 
and  ia  used  for  dyeing  purposes.  The  bed  is  here  eight  feet  thick. 
Some  of  it  appears  to  bo  rich  enough  to  bo  used  aa  an  iron- 
ore.  A  few  miles  south,  or  aouthwest,  of  this  point,  in  David- 
son County,  this,  or  a  similar  bed  of  red,  caleareona  roek,  rich 
in  iron,  oeeura.  The  hills  containing  it  are  of  a  deep  red  color. 
This  rock  resembles,  iu  some  respects,  the  dyestone  of  Bast 
Tennessee.  It  rests  upon  rocks  of  the  Nashville  P'ormatton,  to 
which  it  ia  referred.  Its  fossils,  however,  although  having  a 
Lower  Silurian  aspect,  have  not  been  carefully  studied  ;  and  it 
may  be  found  necessary  hereafter  to  include  it  in  the  Niagara 
Group,  of  which,  in  this  region,  it  would  then  form  the  base. 
These  remarks  apply  especially  to  the  roek  represented  in  the 
section.  Another  dyestone  layer  occurs  on  the  waters  of  Ilar- 
peth  Eiver,  in  the  southwestern  part  of  Davidson. 

737.  A  bed  of  brownish  red,  coralline  wiart^e,  occurs  in  this 
formation,  on  the  waters  of  Elk  River,  in  Franklin  Cottnty, 
seven  or  eight  miles  west  of  Winchester.  The  bed  is  quite  ex- 
tensive, and  was  formerly  worked,  to  a  limited  extent,  at  the 
county-seat.  Other  beds,  some  of  them  gray,  are  found  in 
Franklin. 

738.  OnLeiper'a  Creek,  at  tho  Oil  Spring,  in  Maury  County, 
and  about  half  a  mile  below  the  "Williamson  line,  is  another  bed 
of  marble.  This  is  a  gray  crinoidal,  and  coralline  rock,  spotted 
w^ith  red,  and  having  a  flesh-colored  appearance.  Associated 
with  it  are  other  layers,  with  red,  gray,  and  green  colors. 
Slabs  cut  from  these  rocks,  and  polished,  present  a  handsome 
appearance.  The  main  bed  is  ten  feet  thick,  and  quite  mass- 
ive. This  marble  is  at  the  top  of  tho  Nashville  Formation,  and 
is  followed,  in  ascending  order,  by  the  Niagara,  which  is  here. 
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50  feet  thick;  and  this,  again,  by  the  Black  Shale,  (8  feet,) 
above  which  is  about  60  feet  of  the  roeku  of  the  Siliceous  Per- 
matioD. 

739.  In  Sumner  County,  a  few  miles  north  of  Hartsville,  im- 
mediately below  the  Black  Shale,  is  a  bed,  from  which  mill- 
stones were  formerly  extflneiveiy  manufactured.  This  bed  is  a 
mass  of  sheila,  closely  packed,  and  silicifled.  The  bed  is  seve- 
ral feet  thick,  and  contains  Nashville  species. 

The  shells  are  so  packed  as  to  make  the  rock,  in  due  degree, 
cellular.  The  weathered  portions,  near  the  outcrop,  are  pre- 
ferred, for  the  reason  that,  within,  the  epacos  between  the  shells 
are  filled  with  calcareous  matter,  which,  by  exposure,  is  leached 
out.  (§  559.)  The  millstones  manufactured  here,  were  high- 
ly esteemed.  I  do  not  know  that  any  have  been  made  of  late 
years. 

740.  The  following  is  a  list  of  minerals  occurring  in  the 
B'ashville  Formation.  A  number  of  them  are  given  in  Troost's 
enumeratioa  of  the  minerals  of  Davidson  County.  (7th  Eep., 
p.  8.)  The  most  of  them  occur  in  ail  the  counties  in  which  the 
formation  exists,  and  are  most  frequently  met  with  in  railroad 
cuts,  and  at  points  where  the  rocks  are  quarried. 

1.  Caliale,  (carbonate  of  lime;)  common  in  small  veins,  and   in 

crystals  in  small  cavities  of  the  limestone. 

2.  Siderile,  (carbonate  of  iron ;)  in  part,  the  djestoce  rock  noticed 

in  J  786. 

3.  Dolotaiie,  (carbonate  of  lime  and  magnesia ;)  occurs  in  cavities. 

4.  CelesiUe,  (sulphate  of  strontia;)  in  small  Teins  and  cavities,  asso- 

ciated with  barile.  In  crystals  in  a  small  vein  at  Nashville, 
a.iid  in  limestone  seven  miles  from  NasbviRe,  on  the  Nolens- 
ville  road.    (Troost.) 

5.  Barile^  (sulphate   of  baryta])  in  many  small  veins   associated 

with  galetiite,  aad.  in  Cavities  alone,  or  with  other  minerals; 
Haysboro',  near   Nashville,  is  an  important   locality. 

6.  Qypsum,  (hydrous  Sulphate  of  lime;)  common  at  many  points 

in  cavities;  flbrous,  massive,  and  crystalline. 
T.  AnhydriU,  (anhydrous  sulphate  of  lime;)  occurs,  occasionally, 
in  limestone,  as  above. 

8.  OdUnite,  (galena,  sulphide  of  lead;)  found  in  veins,  mostly  small 

and  unimportant.    Haysboro'  an  eiception. 

9,  Splialerite,  (blende,  sulphide  of  zinc;)  found  in  small  quantity, 

associated  with  the  last. 
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10.  J^^uortb;,  (fluoride  of  lime;)  in  'veins  witli  barite  and.  caicite,  or 
alone  in  cavities. 

Ill  Fyriie,  (iron  pyrites,  sulphide  of  iron ;)  in  Binall  quantity,  fre- 
quently seen  in  limestone. 

12,  QaaTiz;  in  a  variety  of  forms ;  in  crystals  lining  ea»i ties,  &c. 

13,  Hematite,  (red  Oxide  of  iron;)  abundant,  in  ochreous  condition, 

in  tlie  soil  overlying  dyestone.     (?  736,) 

14,  Petroleum,  This  oozes,  and  has  been  doing  so  for  many  years, 

from  the  Naahville  Formation  at  a  number  of  points;  at 
the  Oil  Spring  on  Leiper's  Greek,  in  Maary  County,  the  pe- 
troleum coming  out  of  the  marble;  (^  738;)  at  a  point  near 
the  Cumberland  River,  on  Mill  Creek  in  Jackson  County ; 
and  at  several  points  on  Ohej's  Eiver,  in  Overton  County. 

16.  PiUaaphaU,  (mineral  tar ;}  often  in  the  cavities  in  the  limestone, 
the  cavities  being  frequently  lined  with  crystals  of  caicite; 
in  a  narrow  flsaure  on  "Wm.  Watkins'  place,  two  miles 
north  of  Mount  Pleasant  in  Maury  County. 

16.  Asphaltum,  (mineral  pitch;)  occurs  like  the  last,  in  cavities  and 

741.  Catalogue  of  Fossils  found  in  the  Trenton  and  Nashville 
Formations. — The  following  species  are  bnowo  by  tho  author 
to  occur  in  the  Trenton  and  Nashville  rocks  of  Middle  Tennes- 
see. In  addition  to  these,  there  are  many  forms  not  made  out, 
most  of  which,  douhtleaa,  are  now.  Much  care  has  been  taken 
in  identifying  the  described  species,  Figures  and  descriptions 
have  not  been  wholly  relied  on.  With  but  very  few  exceptions, 
the  fossils  have  been  compared  directly  with  Sew  York  or 
Canada  specimens,  and  have  been  under  the  eye  either  of  Prof. 
James  Hall  or  of  Mr.  E.  Billings.  To  these  distinguished  pale- 
ontologists I  am  under  obligations  for  many  favors. 

A  few  of  the  new  species  are  named  for  the  first  time,  some 
of  which  are  accompanied  with  a  brief  descriptive  note.  Full 
descriptions  will  be  given  hereafter.  See,  also,  Appendix  A. 
Tho  table  has  the  general  form  of  that  in  the  "  G-eology  of  Can- 
ada," p.  936. 

The  letters  stand  for  the  subdivisions  of  the  formations  as  follows ; 
1st,  Trehtok;  C,  Central  Limestone;  P.,   Pierce  Bed;  E..    Ridley  lAme- 
stone;  Q.,  Qlaie  lAmesione ;  Cr.,  Carter's  Creek  Limestone. 
2d.  Nashville;  0.,  Orthia  Bed;  M.,  Middle  IVashmlle;  U.,  Upper  Nash- 
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-affcrd  (n.  sp.)  Diffi 
II  1)  pimple-like  i 
iiirfaoe,  otherwi' 


?  ffo  d     Like  fibrosa  but  with  cell 


I  do  not  think    tills   the 
fl^  aJ  eolfifa. 
.ff  rd      (n.    9p.)       Hemiapher  pal 

sbont  one  line  in  diameter. 


P  prof  nil 

CBINOIDE  E 
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ATERIAD^. 


■d.  {Q.  sp.) 
Safford.  Allied  fo  J 


rroost'B  9p. ;  OthlRep.,  pp  Hani 


BRAfHI  POD\ 


—  planumbona. 

OBTBia. 

Olym:, 

-  oooidentaliB, 

-peclinella? 

-defleotd, 

ifeflMfn  Pal.  N. 

^ 

—  penerta, 

-  aubfflquatB, 

—  Btonensia, 

orm,  but  the  fine  radia 

ing 

ridges 

by 

stronge 

onea.muohaamani 

ifir- 
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^aff  n.  sp,)  12lh  Reg  Rep  p 
he  Tennessee  species 
ntheaboTsRep 


lereHn,  Billing'' 

9e    than    the    Canaila 


Saff  n.  sp.) 


H  12th 


ip.)  PI.  r 
hEeg.  B 
P.  Fig.  2. 


aaff         (n.  Kp.)  PI.  J 
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—  elongata, 

EUSEll 


BillillgB. 

Saflord.  (n.  sp.) 


PliOBOTOJl 

B3  p.  BUbconica, 


-  sBpen) 

-  Buwdcni 

HBTEEOPODA 


(n  sp.)  PI.  G.Fig,  1, 


r-nd    (n  "p  )  PI.  G.  Fig. 
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TB.sroN    |N*™.j 

- 

^ 

_ 

^;   ojsi 

-on=U,u. 

aafford     (n.   sp,)    Burfsee   without 
waTesorimbrioationB 

0    , 

Belleropbc). 

BiKnma  Hall  in  part. 

va 

R  b  loriitw 

-  p  nrt  froDS 

-  Lm  lal-yi 

CiBiNiEOPaia 
PTEROPOD* 
C    '-Bflori 

Emm-na 

'^ftird    (n   sp.)  PJ.  G,  Pig  i 
q-G.Fig  J 

HJl     14th  Reg.  Rep. 

„■ 

CEPHALOPODA. 

«ff«rci     Thia  maybe  C  Tren^m^^ 
STS  which  it  mnoh   resembles     A 
speiimen  found  in  eicayating  the 
cellar  of  Dr.  Gattingers  houae  in 
NaihY  lie,  is  greatly  larger  than 

»aa  about  ten  ini-hea  long 

BiUm'     Bd  J^»s  p  IT 

iaffi-rd     (n  ap )    From   one  and  a 
half  l«  two  mches  long    stiught 
large  end    of  longeBt  .peoimaie 
about  one  aiith  oT  an  iDOh  la  di 
ameter    taper.ngtf.  a  point  atria 
ted   longitudinally     eto-ia  seelion 
orcnlar     A    beautiful  and  abun 
dantspcciB"    at  iPiatthreetones 
onewilhmtheuther 

'. 

109 
1)0 

0   bilinealum, 

-atrigatQm, 

-  det  rcsnoos, 

-  pertinai 

-  Bijsshj,. 

HaU. 
Ball 

'••• 
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AutnoBfl  iBD  Not 


sflord    in  ap  )  PI.  fi.  3,  Fit,  3 


HaU     Foster  and   WhiH 
□onrad 


38  L   TrentonenBi" 


ENTOMO^TKACA 

LIPEHPITIA 

HL  fabuMiB 
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CHAPTBE  IX. 

THl  HIAOABA  AHB  lOWEE  HllDEEBBKG  OBOUPSi   TOE- 
MATIOHS  T  «D  TI;    DPPIE  SIIUKIAN. 

tent,  of  the  t„.h,r-.dg..  .„d  ,1,.  „„„y,       „«..  „  Tft.  VhT  °^" 

743  1h>Upp,r  saurian  group,  „  here  treated,  embrace. 
8.nd,to„e>  I,„e,lo.e,,  sh.le.,  all  of  m.„y  „„,„„,  ^^^  "J™" 
.ron-ore.    The  minor  formation,  compo.ing  it,  ha™  at™  of 

Z'staWd""'  "  T  '""'■  -">"""4  been  conZo:  ; 
and  state-wide,  »  we  have  reason  to  think  the  great  limeBton.^ 
formations  already  described,  once  „ere.  "mestone 

744  In  some  part,  of  the  State,  in  horizon,  in  which  w. 
would  naturally  loot  for  the,,  rocks,  and  where  uL  rW 
and  overlying  formations  .re  present,  not  a  bed  is  found  t! 
reprcent  the  group.  In  the  bell  of  couutiy  skirting  the  west 
ern  base  of  the  Cumberland  TableJand,  This  i,  notably™  o 
case,  and  m  every  ravine  deep  enough,  the  outcropping  roeto 
.how  It  to  be  so     Along  the  eastern  e.carpment  o/t^e  Centra 

tbel'lift  Sh'  r  ""  ■'°°'"*''  ""-'^  "»  Al.b  ma  1  . 
the  Black  Shale,  a,  seen  in  the  Snow's  Hill  section  «  729  1 
and  10  the  section,  of  the  Ba,in  on  the  Map,  and  S  ll.p.i 
X,  „st.  on  the  l,.,hvill.  Formation,  without  any  itlg 

745.  On  the  western  escarpment,  this  is  also  the  case  at  a 
few  points  but  generally  a  Niagara  bed  b.s  appeared  to  sc'. 
rate  the  two,  bearing  above  it,  here  and  there,  a  (r«  ° 
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Lower  Helderberg.  The  Niagara  and  Helderbcrg  strata  are 
unconformable  to  the  Nashville,  and  never  covered  the  dome  of 
the  Basin.    (|  367.) 

The  two  groups — the  Niagara  and  the  Lower  Heldcrtierg — will  be  con- 
sidered respectively,  in  separate  sections. 


THE   NIAGAKA  GROUP,.OE   PERIOD;    FOEMATION   V. 

746.  The  subdivisions  of  this  gronp  are,  in  descending  order, 
as  follows: 

5,d.  The  Meniscus  Limestone;  uppermost, 

S,c.  The  DyesUme  Groiip,  OT  Subgroup. 

6,6.  White  Oak  Mounlain  Saitdstene. 

5,a.  Clineh  Mountain  Sandstone,  at  the  base. 

The  lowest  three  are  East  Tennessee  formations.  The  Mi- 
'nisGus  Limestone  is  represented  in  this  division  of  the  State,  but 
it  is  preeminently  a  formation  of  the  Western  Talley,  (§  104.) 
These  fomaations  represent  the  Medina,  Clinton,  and  Niagara 
^ochs  of  tbe  New  York  nomenclature,  and  are  all  embraced  In 
Dana's  Niagara  Period. 

(5,(1,)    The  Clinch  Mountain  Sandstone. 

747.  The  characteristic  rock  of  this  formation,  is  a  w^hitc,  or 
grayish -white,  hard  Sandstone,  having  a  maximum  thickness  of 
at  least  400  feet.*  It  is  typically  presented  in  Clinch  Mount- 
ain, the  boldest  and  greatest  mountain  within  the  limits  of  the 
East  Tennessee  Valley.  (§  97.)  The  sandstone  lies  in  a  great 
sheet,  on  the  eastern  slope  of  the  mountain.  It  is  a  heavy- 
bedded  rock;  contains  rarely  a  layer  of  shale;  frequently  pre- 
sents on  its  exposed  surfaces  multitudes  of  fucoids ;  and  has 
some  of  its  beds  profusely  pierced  with  rods,  filling  the  holes 
of  a  species  of  Scolitkus.    Layers,  twenty  inches  thick,  have 

*  In  the  Table  of  Formationa,  onpage  161,  Ihe  thickness  of  this  eandstone  is  given 
doubtfiillj  at  300  feet  Its  msiimum  is,  howeser,  more  thsn  this,  and  may  eten  es- 
oead  conpiderably  that  given  above.    No  opportnnity  haa  been  preeented  of  meaaurinR 
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been  observed,  with  rods  in  abundance,  running  through 
them.*  The  surfaces  of  the  layers  are  also  often  rippte- 
marked.  The  rock  is  generally  fine  grained,  but  sometimes 
coarse  enongh  to  constitate  a  conglomerate,  with  pebbles  as 
large  as  peas. 

748.  In  its  more  western  presentation,  as  in  Powell's  Mount- 
ain, in  Hancock  and  Claiborne  Counties,  it  graduates  upward 
into  brown  and  red  sandstones,  some  of  which  are  highly  fer- 
ruginous. These  red  'sandstone,  however,  will  be  referred  to 
the  f^ite  Oak  Mountain  Group. 

749.  But,  in  addition  to  the  white  sandstone,  the  Clinch 
Mountain  Formation  is  made  to  include,  provisionally,  an  un- 
derlying heavy  stratum  of  red  calcareous  shale.  The  sandstone, 
at  all  points,  rests  upon  this  shale.  In  one  section,  that  of  the 
iVbse,  in  Hawkins,  the  shale  measured  400  feet.  This  stratum 
has  already  been  incidentally  referred  to  in  the  Bull's  Gap 
and  White  Horn  section,  on  page  249. 

750.  Below  are  presented  several  sections,  which  will  enable 
the  reader  to  understand  the  relations  the  Clinch  Monntain 
Group  sustains  to  the  other  Niagara  divisions,  as  well  as  the 
relations  the  Niagara,  as  a  whole,  sustains  to  the  other  great 
formations.  The  sections  will  also  be  of  service  for  future  ref- 
erence. 

T&l.  The  Nose  referred  to  above,  is  tbe  short  isolated  mountain  known 
as  the  DeoiVs  Nose,  and  mentioned  on  page  43.  The  white  eandstone  cape 
the  mountain;  the  red  shale,  and  the  underlying  Nashrille  beda,  outcrop 
around  it^  slopes.    The  following  is  a  section  taken  on  its  eastern  slope: 

(ft.)  Saiidsione;  white,  or  whitish-gray;    mostly  fine-grained 

and  hard;   some  layers  fine  conglomerate;  about  200 

feet  thick. 
This  TOck  caps  the  Nose,  and  is  a  remnant  of  the 

base  of  a  synclinal  fold, 
[a.)  Shale;   brownish-red  calcareous  rock,   weathering   into 

shale;  upper  part  inclined  lobe  sandy;  thickness,  400 

<■  The  species  ooncemed,  is  moat  likely  Hall's  Scolithus  tierHaUis  of  the  Medina  Sand  ■ 
tone.  The  rods  sre  much  like  those  of  S.  Uneans  of  the  Ctilhowee  (Rrtsdom  Sand- 
lone,  Q  481.)  and  if  [he  two  formations  were  brought  together  bj  a  fault  snd  displaoe- 
lent,  it  *oijld  be  difBcult  to  distinguish  bfitween  them  ty  menns  of  these  fossils. 
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'  («.)  Buff  Shales,  weathered ,  lower  part  containing  thin  lime- 
stones ,  several  hundred  feet. 
{d.)  Bands  of  Rsddish  CaliraTeowi  Shale,  near  the  foot  of  the 

mountain    {??  635,  b37  ) 
(c.)  Flaggy  Blue  Ltmeitone;  some  layers  containing,  plenti- 
fully, individuals  of  a  species  of  Ree^taculiies ;  several 
hundred  feet. 
(S.)  Marhle.   (^  605,  613.) 
.  (a.)  Maelurea  Limestone,   (p.  232.) 

(1.)  Enox  Grottp. 

752.  The  diagram  on  page  208  represents  a  section  which  infersects 
many  of  the  formations,  and  among  them,  all  the  members  of  the  Niagara 
Group,  if  we  regard  tlie  ted  sandstone  referred  to  in  ^  748,  as  helonging 
to  the  White  Oalt  Mountain  division.  The  Niagara  divisions  are  not  sepa- 
rated in  the  diagram,  the  group  heing  represented  as  a  whole.. 

Tlie  places  of  the  occurrence  of  the  group  are  indicated  ty  the  dotted 
belts,  and,  also,  by  being  numbered  5.  either  with  or  without  letters.i* 

753,  The  points  C,  D,  and  E,  of  the  diagram,  are  ridgea  of  tho  PowsU's 
Mountain  Group,  (p,  42,}  The  following  section,  commencing  at  a  gap  in 
D,  (Mulberry  Oap,)  and  extending  through  Sneedviile,  to  H,  the  east  end  of 
the  diagram,  presents  the  formations  of  two  of  them.  It  may  be  observed 
hare,  that  the  dip  given  to  the  strata  in  the  part  of  diagram,  from  C  to 
F,  is  too  great.     It  is  generally  considerably  less  than  45°. 

(15)  Knox  Sandstone,  making  Comby  Bidge,  {^  108,  520.) 

—  Fault 

(14)  Moimtaia  Limestone,  !n  ridge  a  short  distance  east  of  Sneed- 

(13)  Siliceous  Group,  in  same  ridge,  as  above. 

(12)  Black    Shale;    heavy   presentation;    Sneedviile   is    located 

(11)  Meniicus  I/im^tlone,  with  shale,  contains  Salysiies  caienulala 
and  other  fosiils  Not  as  heavy  as  at  the  eastern  base  of 
Powell's  Mountam 

(10)  Dyestone  Group,  repetition  of  5  below,  and  commencing 
a  new  ^eriM  (p  146)  This  forms  the  eastern  slope  of  il'suj- 
man's  Ridge.  It  must  be  nuted,  however,  that  at  some  points 
sandstones  of  4,  below,  and  eteo  of  3,  occur,  out  off  with 
the  Dyestone  rooks  by  the  fault. 

—  Fault. 

(9)  Mountain,  Limestone,  on  Newman's  Eidge,  and  upper  part  of 

'There  is  an  error  83  to  one  agute;  the  first  5  st  the  west  end  of  the  diagrsni  should 
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(8)  Silieeows  Group,  heavy,  mucii  shale,  lower  part  of  west  si 


(7)  5iacfc  (fioiB,  heavy  presentation,  outcrops  in  a  natrow  trough 

or  valley,  between  the  two  mountains.  Big  Sycamore  Creek 
runs  in  the  southwestern  part  of  this  trough. 

(6)  Mffiiiieui  Limestone,  bluish;  upper  part  light  gray;  lower 
part  inclined  to  be  sandy ;  all  fossilifaroua.  Thickness,  145 
feet. 

(5)  Dyestone  Group,  Shales  and  thin  sandstones,  brown,  red,  gray 
and  greenish,  with  a  band  of  Dyestone  ore.  Some  layers 
ripple-mark  ad.  The  group  quite  fossil  iferous ;  contains 
Bellerophon  inlabata,  Strophomena  corr'ogata,  Cah/mme  Clwr- 
ianiS  Bsyrichia  lata,  etc.     Thickness,  325  feet. 

(4)  White  Oak  Mounlain  Sandstone;  brown  and  red  sandstones, 
with  some  fine  conglomerate,  much  of  both  verj  ferrugi- 
nous. This,  and  the  white  sandstone  below,  make  the  eastern 
slope,  and  the  crest  of  Powell's  Mountain.  Thickness  un- 
certain, say  100  feet. 

(8)  Clinek  Sandstone,  light  gray;  contains  some  fine  conglomerate. 

Thiokness   doubtful,  but   muoh  below   maximum,  say  100 
feet. 
(2)   Clinch   Shale,   reddish  argillaceous  limestone  or   calcareous 
shale,  beneath  the  last,  under  the  crest  of  the  mountain  on 

(1)  Trenton  and  Jfashville  Seriea;  outcrops  on  the  lower  part  of 
western  slope  of  Powell's  Mountain,  and  makes  the  valley 
west  of  the  mountain,  in  the  southwest  part  of  which  flows 
Little  Sycamore.    The  entire  valley  may  be  called  Idttle 

Sycamore  Valley. 

754.  Asectionwillbe  given  below,  illustrating  the  occurrence  of  forma- 
tions in  the  region  of  Cumberland  Clap,  the  region  to  which  the  west  end  of 
the  diagram  on  page  208  pertains;  and,  in  order  J;d  have  an  entire  eection 
from  the  Gap  to  Comby  Eidge,  it  may  be  well  to  introduce  here  a  section 
supplying  the  iniermediate  part.  These  sections,  taken  in  connection  with 
the  diagram,  will  illustrate,  not  only  features  belonging  to  the  Niagara 
beds,  but,  also,  the  geological  character  of  much  of  the  country  in  Han- 
cock and  Claiborne  counties. 

(6)  Knox  Dolontiis,  forming  a  heavy,  cherty  ridge,  becoming  very 
wide  and  high  east  of  Tazewell,  (Wallin's  Eidge.)  This 
formation  follows  in  order,  the  Trenton  and  Nashville  Se- 
ries (1)  of  the  last  section  and  the  ridge  mentioned  lies 
nest  west  of  the  valley  in  -which  the  rocks  of  that  series 
outcrop. 

—    Faull „ _ 
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n  last  section;  oontainealayer  of  iron-ore 

(4)    While  Octk  Mouniain  Sandstone,  not  as  boavy  as  in  last  eectian. 

(3)  Clinch   Mountain    Group,  including   the   Sandstone  and   the 

Shale ;  the  former  becoming  thin  and  losing  Its  importance. 
This  group,  with  the  Dyestone  and  the  White  Oak  foun- 
tain groups  above,  forms  a  sharp  ridge  along  this  line  of 
section,  which  is  separated  from  that  of  tha  Enox  Dol- 
omite above,  by  a  very  narrow  valley,  and  -which,  too, 
with  the  formations  which  make  it,  runs  out  hefore  reach- 
ing a  point  opposite  Tazewell. 
(2)  Trenton  und  Nashville  Series,  follows  the  Shale  of  the  Clinch 
Group,  and  the  sharp  ridge  mentioned,  just  as  the  same  rooks 
(1)  in  the  last  section  follow  the  Shale  and  Powell's  Moun- 

The  series,  moreover,   presents   a  valley  similar  to  the 
Little  Sycamore  Valley,     Tazewell  is  located  in  it.     East  of 
the  latter  place,   this   Scries  follows  the  Enox  Dolomite  of 
Wallin's  Kidge,  the  fault  separating  the  two. 
(1)  Knox  Dolomite;  this  succeeds  the  last  in  the  great  anticlinal  of 
Clailiorne,  TJnion  and  Campbell.  (J  513.) 
765.  Passing  the  axis  of  the  anticlinal  just  mentioned,  the  order  in  which 
the  formations  occur  is  reversed.    From  this  asis  eaatiBard,  we   pass  from 
older  formations  to  newer,   until   a  fault    is    met   with,   which  throws  us 
abruptly  hack  to  some  one  of  the  lower  formations  as  a  new  starting  point. 
Advancing,  however,  the  formations  we  meet  with  occur  in  the  same  suc- 
cession as  before,  until  a  second  fault  is  encountered,  and  another  starting 
point  presented,  and  soon.    (See  page  146.)     To  meet  with  the  formations 
of  Gumherland  Gap,  in  ascending  order,  our  course  ftom  the  axis  of  the 
anticlinal  most  be  viestuiard. 

75(1.  The  following  is  a  section  of  the  rocks  in  the  vicinity  of  Camber- 
land  Gap.  The  point  A,  in  the  diagram'on  page  208,  is  a  bold,  conspicu- 
ous cliff  of  sandstone,  called  the  Pinnacle.  The  elevation  of  this  is  given 
on  page  73.     Itsrocka  are  the  uppermost  of  the  section. 

The  iormations  are  preaented  as  in  the  foregoing  sections,  in  their  natu- 
vbI  order,  and  numbered  in  accordance,  that  is,  from  below,  upward.  The 
lowest  formation  rests  directly  upon  No.  1  of  the  last  section. 

(7)  Base  of  Coai  Measures;  hard  sandstone  forming  the  Pinnacle. 
(6)  Mouniain  Limeaione;  s.  heavy  bed,  but  not  measured. 
(6)  Siliceous  Group ;  a  heavy  stratum  of  bluish,  or  greenish,  more 
or  less  calcareous,  shale;  15  or  20  feet  of  which,  at  top,  con- 
tains characteristic  layers  of  chert.  Some  iroa-nodules  and 
a  few  unimportant  layers  of  brown  shale  are  seen.  Thick- 
ness, 620  feat. 

(4)  Black  Shale;  at  the  base  of 
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(3)  DyettoiK  Group;  in  upper  part  shales  with  thin  sandstones, 
the  BhHlea  mostly  greenish,  followed  below  by  a  valuable 
bed  of  ore  from  21  to  30  inches  thick.  Below  this,  shales 
with  some  heavy  layers  of  fine-grained  sandstone,  which 
may  represent  the  Clinch  Mountain  eandatone ;  if  so,  the 
latter  formation  has  not  quite  disappeared. 

This  group  makes  Poor   Valley  Ridge,  a  low  ridge  skirt- 
ing the  base  of  the  mountain  for  many  miles  to  the  south- 

(2)  Ciinch  Red  Shale,  not  enposed. 

(1)   T'renion  and  !fashvilk  Serial,  making  the  long  and  interesting 

Poteells   Valley,  and  resting  upon^the  Knox  Dolomite,  No. 

1,  of  the  preceding  section. 

757.  In  the  aections  given,  the  Clinch  Sandstone  is  either  on 
the  top,  or,  as  a  great  tiJted  plato,  forma  one  of  the  elopes  of  a 
mountain.  It  makes  the  cap  of  the  Nose,  (§  751.)  In  con- 
nection with  some  of  the  red  sandstones  of  overlying  forma- 
tions, it  makes  the  eastern  slopes,  and  the  crests  of  Newman's 
Eidge,  and  of  Powell's  Mountain.  In  fact,  the  mountains  men- 
tioned owe  their  existence,  as  such,  to  those  sandstones.  Had 
the  latter  been  shales,  or  limestones,  like  those  of  Little  Syc- 
amore Valley,  the  whole  region,  long  since,  would  have  been 
without  mountains. 

How  hard  plates  of  rock,  like  these  sandstones,  are  mount- 
ain-making and  mountain -saving,  has  been  explained.  (See 
§§  362  and  628.) 

758.  The  Clinch  Sandstone  has  given  us,  either  alone  or  with 
other  formations,  three  distinct  groups  of  mountains,  as  fol- 
lows: 

1.  The  PoweWa  Moantain  Ch-oup.  the  geology  of  which  we  have 

just  considered.    (Sea  also  J  96.) 

In  this  group  ought  to  be  included  the  Lone  Mountain,  of 
Claiborne*  and  Union  Counties,  which  is  in  a  line  with  Pow- 
ell's Mountain,  the  opposing  ends  of  the  two  being  aboutfour 
miles  apart.  Those  mountains  are  the  same  geologically.  The 
"White  Oak  red  sandstones,  however,  are  prominent,  and  the 
Clinch  Sandstone  less  so,  in  Lone  Mountain,  than  in  Powell's. 

2.  The   Clinch  Group,  {See  g  97.)     I  have  spoken   of  the   occur- 

rence of  the  Sandstone  in  the  main  Clineh  fountain  itself,  in 
J  747,  and  of  its  presentation  ou  the  Nose,  in  ?  751.  It  also 
makes,  in  part,  Slone  Mountain  of  this  group.    Souse  Mountain 
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is  an  outlier,  and  very  much,  in  all  respects,  like  the  Nose. 
It  is  capped  in  the  same  manner,  and  the  alopes  of  the  two 
present  the  same  formations. 

Pine  Mountain  is  made  by  the  hard  rocks  of  the  Siliceous 
Group,  and  bo  is  Slone  Mountain,  in  part. 

In  this  region,  the  red  sandstones  of  the  White  Oalc  Mount- 
ain Group  do  not  occur  in  any  noteworthy  force. 
2.  The  Bay's  Mountain  Group.  (See  ?  99,  and  also  ?  048.)  In  this 
group,  the  Clinch  Sandstone  alone  is  the  mountain-making 
layer.  In  a  section  across  the  middle  of  the  group,  the  strata 
are  seen  to  he  arranged  in  a  series  of  synclinal  and  anticli- 
nal waves.  The  first  range  met  with  on  the  southeast  side  is 
broken,  and  includes  the  prominent  points,  GMmnej/  Top  and 
Fodder  Stack,  both  of  which  are  capped  off  with  sandstone 
like  the  Nose,  in  Hawkins.  The  next  range  haa  also  a  high 
point,  Stone  Mountain,  capped  as  the  others.  Then  follows  a  pair 
of  mountains,  witha  smaller  ridge  between,  and  in  the  double 
valley  thus  formed,  rests  a  low  douhle-Bjnclinal  trough  of 
sandstone,  a  section  of  which  is  like  the  letter  W,  with  the  in- 
ner part  reduced  in  size.  After  this,  come  four  or  five  syn- 
clinals and  anticljnals  of  sandstone,  forming  ridges  that  are 
not  aa  high  as  those  on  the  eastern  side. 

759.  The  last  presentation  of  the  Clinch  Sandstone,  going 
southward,  is  in  House  Mountain.  This  is  about  thirteen 
miles  northeast  of  Knoxvillo.  The  greatest  development  of 
the  Sandstone  is  in  Clinch  Mountain.  West  of  this,  it  loses 
volume,  and  is  much  reduced  in  the  Powell's  Mountain  Groap. 
It  does  not  reach  the  Cumberland  Table-land,  unless,  indeed, 
the  sandstone  which  helps  to  form  Poor  Valley  Eidge,  (|  756, 
(3,})  near  Cumberland  Gap,  and  southward,  in  Claiborne,  is  its 
feather-edge.  Eastward,  it  is  last  seen  in  the  Bay's  Mountain 
Group,  on  the  summits  of  Chimney  Top  and  Podder  Stack. 
It  passes  to  the  northeast  out  of  the  State,  and  extends  through 
Virginia  and  Pennsylvania  into  New  York,  where  it  has  long 
been  known  as  a  part  of  the  Medina  Sandstone. 

760.  The  Clinch  Red  Shale  is  prominently  seen  involved  with 
the  Sandstone  in  the  anticHnals  and  synclinals  of  the  Bay's 
Mountain  Group.  Its  place  is  below  the  Sandstone.  The  beds 
of  the  latter,  at  some  points,  however,  have  been  observed  to 
contain  some  shale,  hot  in  small  quantity. 

The  Shale  has  a  wider  extension  eastward  and  southward 
than  the  Sandstone.    It  occurs  beneath  the  Dyestone  Group,  at 
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the  base  of  Poor  Valley  Eidge,  in  Claiborne,  and  of  Walden's 
Eidge,  in  Campbell. 

In  the  aouthem  part  of  the  State,  it  has  not  been  made  out 
satisfactorily  as  a  distinct  bed. 

761.  At  many  localities,  the  Clinch  Sandstone  conld  supply 
excellent  building  material.  It  is  often  well  bedded  for  quar- 
rying, and  its  light,  gray  color,  and  its  texture,  would  make  it 
popular.    As  yet,  no  railroad  touches  it  at  any  point. 

(6,i.)    White  Oak  MouNTArN  Sandstone. 

762.  Starting  up  south  of  the  Hiwassee  Eiver,  and  running 
in  a  southwesterly  course,  the  line  of  which  is  east  of  Chatta- 
nooga' about  fourteen  miles,  is  a  nearly  straight  ridge,  that 
reaches  far  into  Georgia.  This,  in  Tennessee,  is  called  White 
Oak  Mountain,  and  in  Georgia,  Taylor's  Ridge.  (§  102.)  It  is, 
for  the  most  part,  made  up  of  a  heavy  group  of  variegated 
aitematiog  sandstones  and  shales,  to  which  I  have  given  the 
name  above. 

763.  The  sandstones  are  mostly  fine-grained,  thin,  and  even- 
bedded,  sometimes  thiek-bedded,  foseiliferous,  generally,  red- 
dish-brown, but  also  greenish  gray,  buff,  and  of  other  colors. 
Their  surfaces  often  abound  in  crinoidal  buttons.  Some  of  the 
layers  are  highly  ferruginous,  making  an  iron-rock,  to  which 
the  remarks  in  §  618  are  applicable.  Many  beds  can  be  used 
for  building  purposes  with  advantage.  The  depot  at  Ring- 
gold, in  Georgia,  is  built  of  this  rock,  as  well  as  certain  cul- 
verts on  the  line  of  the  railroad, 

764.  The  shales,  of  reddish-brown,  pale  green,  and  other 
colors,  alternate  in  beds  of  various  thicknesses  with  the  sand- 
stones, and  generally  constitute  the  greater  part  of  the  volume 
of  the  group. 

765.  The  rou6s  of  this  group  resemble,  more  or  less,  those  of  the  two 
lower  divisions  of  the  Knox  Group.  (gH^S.  519  and  533.)  At  certain 
points,  the  rocks  of  the  two  groups  are  thrown  together.  In  such  cases, 
the  fossils  of  the  White  Oak  beds  enable  the  ohserTer  to  separate  them 
without  difficulty. 

765.  It  is  in  White  Oak  Mountain,  and  Taylor's  Ridge,  that 
this  formation  appears  in  greatest  volume.     It  must  be,  at 
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least,  600  feet  thick  in  the  gap  at  Einggold,  and,  perhaps,  con- 
siderably more.  In  Tennessee,  its  maximum  may  be  placed 
at  500. 

The  lateral  extent  of  the  formation,  at  least  in  Tennessee, 
is  very  limited.  It  is  not  observed,  either  east  or  west  of  the 
belt,  including  White  Oak  and  its  spurs. 

766.  In  the  northern  part  of  the  State,  certain  beds  of  fer- 
ruginous brown-red  sandstone  and  fine  conglomerate  have  boon 
referred  to  this  formation.  These  occur  in  the  Powell's  Mount- 
ain Group,  and  arc  presented  in  the  sections  in  §§  753  and 
754.  The  occurrence  of  the  formation  in  Lone  Mountain  is 
also  spoken  of  in  §  758.  Aa  in  the  White  Oak  Mountain  re- 
gion, so  here,  these  rocks  are  confined  to  a  comparatively  nar- 
row belt,  not  appearing  outside  of  the  area  including  the  ridges 
of  the  Powell's  Mountain  Group. 

767,  Along  the  line  from  Lone  Mountain  to  the  north  end 
of  White  Oak,  there  are  no  especial  presentations  of  the  rocks 
of  this  formation.  Traces  occur  at  intervals,  in  the  Dyeatone 
ridge,  which  lies  in  this  range.  There  is  a  considerable  ridge 
in  the  line,  just  north  of  the  Hiwassee  Eiver,  which  may  con- 
tain some  of  the  lowest  layers,  and  a  curious  amphitheatre  of 
hills  just  south  of  this  river,  the  highest  points  of  which  may 
show  them. 

1GS.  This  amphitheatre,  or  circle  of  hills,  is  isolated,  and  more  than  a 
mile  in  diameter.  It  rests  in  a  wide  area  of  roots,  belonging  to  the  Tren- 
on  and  Nashville  Secies.  This  area  is  dua  to  the  lateral  extension  of  Sa- 
vannah Tallcy  caused  by  the  running  out  of  White  Oak  Mountain.  The 
amphitheatre  is  an  outlier  of  the  latter  mountain,  and  is  separated  from  it 
by  an  interval  of  from  three  to  four  miles.  In  the  area  around  it  the  rocks 
are  nearly  horizontal. 

769.  Just  south  of  Georgetown,  which  is  located  in  the  area 
mentioned,  the  north  end  of  White  Oak  appears,  not  as  a  sharp 
ridge,  but  more  as  the  end  of  a  long  plateau.  This  ecd  is 
nearly  two  miles  wide;  its  strata  outcrops  in  nearly  horizontal 
layers,  and  the  rocks  of  the  formation  under  consideration, 
appear  at  the  top  in  very  feeble  force.  But  southward,  the 
rocks  of  the  mountain  become  tilted,  with  dips  of  from  25°  to 
35°.   The  sandstones  and  shales  increase  rapidlyin  volume,  and 
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the  mountain  becomes  a  well  defined  ridge,  highest  and  boldest 
in  Georgia. 

770.  This  formation  presents  another  example  of  a  stratum  following, 
for  long  distances,  the  trend  of  the  valley,  with  but  little  lateral  eitcDsion, 
(See  %  582  and  583.) 

771.  The  northern  presentation  of  the  gronp  in  the  Powell's 
Mountain  region  is  of  minor  importance,  so  far  as  volume  is 
concerned.  The  relations,  however,  of  these  rocks  to  the 
Clinch  Sandstone,  are  there  seen.  The  two  groups  in  this  re- 
gion overlap,  the  red  White  Oak  sandstones  being  on  top.  In 
the  southern  part  of  the  State  the  Clinch  Sandstone,  as  we 
have  stated,  is  wanting. 

772.  The  White  Oak  Mountain  Sandstone,  as  I  have  described 
it,  ought,  perhaps,  to  be  regarded  as  s. provisional  group.  Its 
ferruginous,  variegated  rocks  natarally  associate  it  with  the 
JDyestone  Group  next  above  it,  and  doubtless  its  paleontological 
characters  unite  it  with  that.  I  have,  however,  thought  best 
for  the  present,  mostly  on  account  of  its  great  and  special  de- 
velopment in  White  Oak  Mountain  and  in  Taylor's  Eidge,  to 
keep  it  separate. 

773.  Below  is  a  section  of  the  formations  as  they  are  pre- 
sented in  the  gap  of  Wliite  Oak  Mountain,  through  which  the 
Chattanooga  and  Cleveland  Railroad  runs.  It  may  be  woil  to 
state  that,  in  approaching  White  Oak  Mountain  from  the  east, 
along  the  line  of  the  railroad,  a  fault  is  met  with  at  a  point 
about  two  and  a  third  miles  from  the  foot  of  the  main  mount- 
ain. Passing  this,  the  road  intersects,  at  onco,  an  outlying  and 
local  ridge,  made  up  of  the  sandstones  and  shales  of  both  the 
White  Oak  and  Dyestone  formations,  and  in  which,  too,  a  band 
of  iron-ore  occurs  of  from  one  to  three  feet  thick.  The  rocks 
of  this  ridge  dip  to  the  southeast,  and  are  the  overturned  south- 
eastern side  of  a  synclinal  trough,  of  which  White  Oak  Mount- 
ain, itself,  is  the  greater  northwestern  side.  Between  the 
ridge  and  the  mountain  is  a  cove,  into  which  outcrops  Carbon- 
iferous limestones,  (Mountain  Limestone,')  the  beds  of  which,  at 
many  points,  are  horizontal. 

It  may  be  added  here,  that,  to  the  sontheaet  of  X\i<i  fault 
spoken  of,  the  country,  for  many  miles,  is  underlaid  by  strata 
of  tho  Knox  Group. 


joyGoogle 


302  GEOLOGICAL   STRUCTURE   AND   FORMATIONS. 

774.  The  section  is  arranged  in  ascending  order,  the  forma- 
tiona  being  bo  numbered.  The  topmost  bed  is  on  the  cove  side 
of  the  mountain,  the  lowest  on  the  western.  The  strata  dip  to 
the  southeast  at  an  average  rate  of  about  28°. 

(6)  Siliaeout  Oroup.  At  top,  rough,  eherty  layers  running  be- 
neath the  CuTboniferoiis  limestones  of  the  cove,  about  20 
foet  seen,  upper  part  concealed. 

Greenish  shale,  30  feet. 

Gray  crinoidal  limestone,  orinoidal  buttons,  large,  15 


(4)  BlaehShaU 20  feet. 

(8)  Dyettone  Oraap.  Red  and  greenish  shales  mostly,  alter- 
nating with  thin,  even-bedded,  fine-grained  sandstones, 
and  containing  dyestone  ore, 200  feet. 

(2)  White  Oak  Mountain  Sandstime.  A  heavy  series  of  shales 
and  sandstones,  of  reddish-brown,  green,  gray  and  butf 
colors,  the  reddish-brown  and  green  most  common. 
The  sandstone,  thick  and  thin-bedded;  one  hard  browa 
layer  near  the  base,  eight  feet  thick.  This  series  grad- 
uates into  that  above. 

Thickness  in  all, „.  420fwt 

(1)   Transition  Bedt  passing  down  into  Naehville  rocks. 

Alternating  greenish  shale  and  shaly,  blue,  fossiliforoua 
lirae'tone  130  feet.     Below  this,   reddish,  argillaceous 
limestone     weathering    into  shale  i    variegated    with 
greenish  bands,  162  feet. 
Thickne'i  in   all 282  feet. 


(5,c.)  The  Dybbtonb  Group. 

775.  This  group  is  neither  great  in  votnme,  nor  of  much  im- 
portance, aa  to  topographical  or  agricultural  relations,  Never- 
theless, it  is  highly  interesting  as  a  repository,  or  matrix,  of 
iron-ore.  The  group  is  confined  to  East  Tennessee.  It  is  a 
aeries  of  variegated  shales  and  thin  sandstones,  for  the  most 
part,  the  rocks  presenting  a  variety  ot  colors,  among  which, 
red,  brown  and  green,  are  predominant.  It  holds  from  one  to 
three  or  more  layers  of  fossiiiferous  iron-rock,  which  is  gener- 
ally available  as  an  iron-ore.    Much  of  the  mSss  either  is,  or 


Joy  Google 


NIAGARA   AND   LOWER   HELDERBBRO.  303 

has  been,  quite  calcareous.  At  some  pointB«thiii  beds  of  lime- 
stone occur  with  the  shales  ;  at  others,  the  maaa  is  pretty  thor- 
oughly leached  so  far  as  its  outcrop  is  concerned,  and,  indeed, 
for  many  feet  within. 

776.  The  sandstones  are  generally  flne-grained,  thin,  and 
smoothly  bedded.  Sometimes  thick,  heavy  layers  occur.  Oc- 
easionaUy  they  appear  to  be  wholly  absent.  This  is  especially 
the  case  at  some  points  in  the  southern  part  of  the  State,  in 
Hamilton  County,  and  in  Sequatchee  Valley,  the  group  being 
mostly  shales  and  limestone,  with  but  little  sandstone. 

777.  The  iron-ore  (often  called  dyestone,  being  sometimes 
used  as  such,  and  hence  the  narae  of  the  group)  is  in  stratified 
layers.  It  is  highly  fossiliferoas,  abounding  in  casts  of  cri- 
noidal  buttons,  small  corals  and  bryozoa.  It  contains,  also,  shells 
and  fragments  of  trilobites.  In  addition,  the  ore  abounds  in 
small,  flattened,  oolitic  bodies,  in  consequence  of  which  it  is 
called  both  oolitic  and  lenticular  ore.  Fragments  long  exposed 
on  the  surface,  have,  externally,  a  dark  brown,  or  reddish- 
brown,  appearance,  but  the  ore  when  freshly  quarried,  has  a 
more  or  less  bright  reddish,  and  at  certain  points,  nearly  a  scar- 
let, color.  At  some  localities  it  is  more  or  less  calcareous, 
while  at  others  it  appears  to  be  thoroughly  leached.  It  is 
highly  esteemed  as  an  iron-ore,  and  is  the  main  dependence  of 
all  the  furnaces  and  forges  in  the  western  part  of  the  Valley. 

778.  A  number  of  sections  have  been  given,  in  which  tha 
Dyestone  Group  is  represented,  and  from  which  its  characters 
and  its  relations  to  other  formations  can  be  learned. 

See  paragraphs  V5S,  764,  756  and  774.  Tho  cuta  on  pages  139,  143,  190 
and  208,  may  also  be  referrsd  to.  In  those  on  pages  142  and  190,  the  place 
of  the  group  is  indicateil  by  the  figure  6,   and  in  that  on  page  208,  by  5,c. 

779.  Below  is  a  section  taken  on  the  Nashville  and  Chatta- 
nooga Uailroad,  above  Lookout  Station.  The  locality  is  on  or 
very  near  the  Tennessee  and  Georgia  line,  and  embraces  the 
places  known  as  Love's  and  Cross's  Hollows.  In  this  region 
the  Siliceous  Group,  the  Black  Shale,  and  the  Dyestone  Group 
outcrop,  from  beneath  overlying  strata,  near  the  base  of  one  of 
the  spurs  of  Raccoon  Mountain.  Tho  strata  dip  to  the  north- 
west at  a  low  angle,  running  under  the  mountain.     This  iocal- 
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ity  corresponds  tc#a  point  near  the  right  hand  base  of  the 
mountain,  E,  in  the  diagram  on  page  139.  The  range  of  forma- 
tions intersected,  skirts,  for  a  long  distance,  the  eastern  base, 
no't  only  of  itaccoon  Mountain,  but  also  of  Walden's  Bidge, 
north  of  Tennessee  Eiver.  (§§  141,  142.) 
The  formations  are  numbered  in  ascending  order. 

(4)  Siliceoui  Group.    Gray  crinoidallimeatone  charged  with 
layers   of  chert.  Gont&iaa  Agaricocrinui.    Seen  at  base 

about_ 100  feet. 

(3)  Black  Shale,  with  a  bituminous  sandstone   at  base,  aver- 
aging about  one  foot  in  thickness. 

!■»  aH 13  feet- 

(2)  Dj/eaione  Oroup. 

i.  Greenish  shale,  22  feet. 

h.  Dyestone  ore,  with  shale  interstratified :  one  foot  and 

a  half. 
g.  Fine  Eandstona,  somewhat  ferruginous,  in  part  In- 
clining to  he  shaly.     Contains  individuals  of  Pen. 
tamerue  oblotigus;  six  feet. 
/.  Greenish  shale,  with  occasionally  thin  seams  of  fer- 
ruginous layers,  approaohing  dyestone;  some  lay- 
ers more  or  less  calcareous;  6T  feet, 
e.  Calcareous  dyestone,  alternating  with  shale;  fresh, 
the  dyestone  has  the  aspect  of  deep  red  limestone, 
is  fossil iferous,  and  much   of  it  oolitic,  weathers 
into  a  rather  open  iron-ore;  one  layer,  12  inches 
thick.     In  all,  4  feet. 

d.  Greenish  shale,  much  like/,  above;   contains  one  or 

two  thin  seams  of  calcareous  dyestone;  in  its  low- 
er part,  are  Sirophomena  prqfimdat  S.  depresta, 
(h-thie  eUffantalaf  fio.;  21  feet. 

e.  Dyestone,  calcareous;  6  inches. 

b.  Shale  and  thin  limestones  alternating;  14  feet. 
II.  Dyestone,  like   e,  above;   contains  Lepkena  >eriixa, 
StTophomtna  depreeta,  Ortkocerala,  &c^  three  to  sil 
inches. 

Thickness  of  entire  group- 136j  ft. 

(1)   Tramition  B  d       A       It        t  t    1       1  m  stones  and 

shales;  f     11     q     rr   d  th     wh  1     m  blue,  thin 

limssto        p    d  m      t    g 

This,  tog  th      w  th    h  P     d    g  mass  in  sec- 

tion p  4,      j,ht  p    h  1      t    1  I  d  d       the  Upper 

SUuTiat      1th     gh   N    hyill     f      1    b  g      to  appear. 
The  bed  has  been  referred  to  in  J  654,  and  some  of  the 
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foBsils  given.    SlropJumena  tenmtiriala  'of  that  list,  is 
doubtless  S.  dtpreaia,  Alrypa  marginalia  is  quite  oom- 

™°''"f 112  t„t. 

Below   this  reddish   limestones   come   in,   and   well 
marked  Nashville  rocks  are  met  with. 

780.  The  entire  absence  in  the  above  section,  of  the  red  sand- 
BtonoB  of  the  White  Oak  Mountain  Eormation,  is  to  be  noted 
The  Dyoetone  Group  itself,  lacks  its  thin  sandstones,  only  one 
bed  of  the  latter  appearing,  and  that  near  the  top.  The  gronp 
13  seen,  moreover,  to  be  quite  calcareous  at  this  point,  as  it  is 
pretty  generally  in  this  portion  of  the  State. 

781.  In  the  section,  in  J  768,  the  thiokuess  of  the  Djestone  Otout,  „n 
the  east  side  of  Powell's  Mountti.,  1.  326  feet;  in  the  "White  O.k  llouul- 
am  section,  f},  77J,)  It  is  placed  at  20O  feet,  and  In  the  s«:tion  above,  at 
lS»i.  11,  »iSo»  led,,  however,  in  the  last  seclion,  might  v.r,  well 
he  mcluded  m  the  group,  a.  well  as  .hont  100  feet  of  layers  helow  them 
making  m  all  nearly  860.  But  these  so-oalled  trsusition  heds  occur  in 
the  section  of  ?  774,  with  the  groat  "White  Oak  Group  ol  red  sandstones  in 
terpolated  between  them  and  division  8,  of  the  section.  Including  then 
divuions  1,  2,  and  3,  in  the  Dje.tonc  Group,  the  latter  becomes,  in  White 
Oak  Hount.1,,  800  feet  thick-,  great  development  of  ra».o,  (W«4 
in  part?)  rocks.    (See  also  g  772.)  t  '^ 

In  .dditiou  to  the  fossils  enumerated  in  J  763,  and  the  section  above  a, 
pertaining  lo  this  group,  Alryp,  iemi^Ame.,  (Sowcrby,!  has  been  oh. 
served  on  the  east  side  of  Powell's  JHountain,  in  abundance. 

782.  T4,  Outcrof,  of  tie  I,,,ac,e  Sroup;  tie  Dyeam. 
B,ig,3.~1h„  Djcstone  Sroup,  (the  reeks  dipping  more  or 

ess,)  onterops  ,n  the  western  portion  of  the  Valley-that  next 
to  the  Table-l«nd-,n  quite  a  number  of  long  narrow  belts 
whtch,  like  the  belts  of  the  other  formations,  run  in  nortbeast- 
erly  and  southwesterly  oonrsos.  These  outcrops,  or  belts  are 
generally  found  cither  on  one  or  the  other  slope  of  long  nar 
row,  characteristic  ridges,  which  the  hard  layers  of  the  iroop 
help  to  make,  and  which  we  designate  as  Dyem,,  Sidgl 
bometimos,  the  ridge  is  wanting  on  a  portion  of  a  bed  of  out- 
crop, bat  such  instances  are  exceptional. 

783.  In  a  few  instances,  the  ridge  is  wholly  made  up  of  the 
rocks  of  the  Dyoetone  Gronp,  but  generally,  the  heayy  eherty 
layers  of  the  SUiceou,  g,„p  constitute  the  most  important 
element  in  their  structure.     In  fact,  we  have  a  trio  of  forma- 

Sig.  20.     Yol.  1. 
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tione,  ordinarily  going  together,  and  maliiDg  up  th.ese  ridges. 
These  are,  tiie  Dyestone  Group,  the  Black  Shale,  and  the  Sili- 
ceous Group,  ihal&ttor  occurring  as  a  heavy  bed  of  hard  cherty 
layers.  The  first  and  last  are  the  weathering-resisting  forma- 
tions, and  the  Slack  Shale  between  is  protected,  more  or  less, 
by  one  or  the  other,  as  the  case  may  be.  The  hardrocka  of 
the  trio,  taken  together,  form  no  very  great  volume,  and  make 
usually  nothing  more  than  a  moderate  ridge. 

When  a  heavy  sandstone  formation  is  interpolated  beneath 
the  Dyestono  G-roup,  like  the  Clinch  Sandstone,  or  the  White 
Oak  red  group,  then  a  Hountain  results,  and  both  Dyestone 
and  Siliceous  Formationa  are  subordinate.  Thus  it  is,  for  the 
most  part,  in  the  Powell's  Mountain  Group,  and  in  White 
Oak. 

784.  Below,  the  Dyestone  Eidges,  or  ranges,  are  enumerated. 
The  iron-ore  outcrops  usually  on  the  sides  of  these,  but  is  some- 
times found  at  the  summits.  It  ought  to  be  observed,  also, 
that  these  ridges  not  only  give  us  the  outcropping  ranges  of 
the  Dyestone  Group,  but  also  many  of  those  of  the  Mack  Shale, 
and  of  the  Siliceous  Group. 

"We  commence  with  the  ridge  which  lies  at  the  foot  of  the 
eastern  slope  of  the  Cumberland  Table-land. 

786.  (1)  The  Mounlam  JJyeitone  Ridge  and  Satige, — On  page  251,  in  the 
table  of  valley-ranges  in  which  Trenton  and  Nashville  rocks  outcrop,  I 
hare  there  mentioned  the  Mounlain  Range.  This  valley-range,  as  stated, 
skirts  the  base  of  the  Tahle-land  almost  oontinuouely  from  Virginia  to 
Georgia.  It  is  also  stated,  on  page  49,  that  this  range  does  not  come  in. 
direct  contact  with  the  base  of  the  Table-land,  being  generally  separated 
therefrom  by  a  low,  sharp  ridge,  and  by  a  very  narrow,  curious  trough, 
often  called  "  Back  Talley,"  the  latter  lying  back  of  the  sharp  ridge.  This 
sharp  ridge  ia  the  Dyestone  Eidgo  under  consideration.  It  is  formed  by 
the  outcropping  of  the  trio  of  formations  spoken  of  above,  the  Dyestone, 
Black  Shale  and  SiUceota,  as  they  rise  to  the  surface  from  beneath  the  Car- 
boniferous strata  of  the  Table-land, 

The  west  end  of  the  diagram  on  page  208,  illustrates  how  these  forma- 
tiona outcrop  on  the  surface.  At  B  is  the  Dyestone  Ridge,  the  Black  Shale 
(erroneously  numbered  5  instead  of  !)  and  the  Siliceous  Group  at  this  point 
being  no  part  of  it.  The  diagrams  on  pages  139  and  190  give  sections  of 
the  formations  occurring  in  the  range,  or  along  the  line  of  this  Dyestone 
Ridge,  although  the  ridge  being  at  these  points  small,  is  not  represented. 
In  that  on  page  139,  its  place  is  near  the  eastern  base  of  the  spur  1.  (See, 
also,  I  779.)  In  the  one  on  page  ISO  it  is  near  the  base  of  the  eastern  slope 
of  Walden's  Eidge. 
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786.  The  Mountain  Djestone  Eidge  comes  into  Tennessee  ftom  Virginia. 
Prom  the  Ticinity  of  Cumberland  Gap,  where  it  is  called  Foot  Valley  Ridge, 
(the  Hack  Valley  being  hera,  "  Poor  Valley,")  it  reaches  south  west  ward, 
skirting  the  Table-land  closely,  with  but  few  interruptions,  to  the  Georgia 
line,  a  distance  of  nearly  160  miles.  (See  Map.)  Its  best  defined  portions 
have  usually  local  names.  One  of  these  I  have  mentioned;  another  in 
Ehea  County  is  SMn-bune  Bidge . 

In  some  parts  of  its  line,  as  in  the  southern  portion  of  Campbell  County, 
and  along  the  eastern  base  of  Walden's  Kidge,  in  Anderson,  it  is  poorly 
developed,  yet  traceable,  and  the  formations  present.  At  a  few  points, 
the  principal  one  being  the  vicinity  of  the  Salt-works,  in  Anderson,  the 
range,  including  both  ridge  and  formations,  is  ingulfed  in  local  faults,  and 
thus  interrupted.  At  other  points,  and  especially  in  the  vicinity  of  the 
Little  Emery,  in  Eoane  County,  it  is  duplicated  by  local  folds  or  faults. 

787.  One  or  more  beds  of  iron-ore  outcrop  in  this  ridge,  or  in  the  range 
when  the  former  ia  not  well  developed,  throughout  its  whole  length.  Gen- 
erally there  is  but  one  important  bed  which  varies  in  thickness  from  a 
few  inches  to  two  or  three  feet,  swelling  out  oocasionally,  however,  to  sii 
or  eight  feet.  At  some  localities  several  different  hedi  occur  In  §  750 
the  bed  of  ore  as  found  at  Cumberland  Gap,  is  mentioned 

788.  (2)  Lookout  Dgesione  Bidges. — -Lookout  Mountain  wh  ch  slarts  up 
so  boldly  near  Chattanooga,  and  runs  southwestward  info  Gcorg  a  and 
Alabama,  (g  189,)  rests  in  a  synclinal  trough.  Its  position  and  geological 
relations  are  seen  in  the  diagram  on  page  139  at  L  The  trio  of  forma- 
tJoufl,  the  Dyestone,  Black  Shale,  and  Siliceous,  (VI,  VII,  and  VIII  of 
the  diagram,)  are  seen  to  outcrop  on  both  sides  of  the  mountain,  near  its 
base,  a«d  their  outcrops,  though  not  thus  represented  in  the  figure,  make 
skirting  ridges.  Lookout,  nearly  throughout,  from  Chattanooga  to  Gads- 
den, Alabama,  is  bordered  on  each  side  by  a  Dyestone  ridge. 

789.  These  ridges  extend  northward,  some  distance  beyond  the  end  of 
Lookout  Mountain,  and  are  interaectcd  in  passing  from  Chattanooga  to 
Walden's  Eidge.  Traces  of  one  or  both  of  them,  may  be  observed  nearly 
as  far  up  as  the  Bhea  County  line. 

North  of  Chattanooga,  in  addition  to  the  two  Lookout  ridges  spoken  of, 
arc  two  or  three  short  dyestone  ridgos,  made  by  local  folds.  The  lower 
end  of  one  of  these  forms  the  high  hill  on  the  West  side  of  Chattanooga,  a 
fine  section  of  which  is  seen  in  the  hluff  at  the  brewery. 

Layers  of  ore  are  found  in  all  of  these  ridges.  The  Lookout  ridges  in 
Georgia  and  Alabama  are  especially  interesting  as  depositories  of  ore^ 

790.  (3)  Salf-moon  Island  Range. — Lying  in  Roane, , Ehea,  and  Meigs, 
and  a  little  east  of  the  mouth  of  White's  Creek,  is  a  local  synclinal  several 
miles  in  length,  made  up  of  the  trio  of  formations,  the  Dyestone,  BlaukShale 
and  Siliceous.  (See  Map.)  The  Siliceous  Group  occupies  the  axis,  the  other 
formations  outcropping  on  each  side.  This  synclinal  supplies  excellent 
and  extensive  beds  of  ore. 

The  ore  outcrops  in   two  lines,   which,   across  the  middle  part  of  the 
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synclinal,  are  nearly  a  mile  apart.  The  western  line  runs  through  Half- 
moon  Islond,  in  the  Tennessee  Elver,  at  one  end  of  which  is  an  ore  quarry, 
which,  for  years,  supplied  Eagle  rurnaoe,  as  well  as  other  furnaces,  and 
several  forges.  For  a  mile,  running  through  this  island,  the  ore  will 
average  four  feet,  aad  at  a  point  or  two,  swells  out  to  twenty  feet  in  direct 
thickness.     The  ore  is  highly  esteemed,  and  makes  excellent  soft  iron. 

Immediately  west  of  this  ore  helt  is  a  strip  of  Trenton  and  Nashville 
rocks,  appertaining  to  the  "Washington  Valley  range,     (p.  251.) 

791.  It  may  be  meationed  here,  that,  at  Post  Oak  Springs,  in  Eoane 
County,  a  limited  patch  of  the  Dyestone  Group,  showing  soma  iron-ore, 
occurs.  This  point  ia  in  an  interesting  little  cove  surrounded  by  ridges, 
which  may  be  called  Brovm'i  Cove.  It  contains  an  isolated  patch  of  Nash- 
■ville,  Dyestone,  and  Black  shale  rocks.  On  the  west  of  it  ia  a  Knox  Bol- 
cniiite  cherty  ridge,  and  on  the  east,  Knox  Sandstone  ranges. 

792.  Big  Valley,  and  White  Oak  Mountain  Dyuione  Range.— Th.\i  is  an 
important,  though  broken  range.  The  line  of  it  rune  ftom  Virginia  to 
Georgia.  It  liea  .immediately  on  the  eastern  side  of  the  equally  long  vat- 
Uy-rlngeXo  which  I  have  given  the  name,  on  page  251,  of  Big  Valley 
range  In  the  range  under  consideration,  the  Dyestone  Group  appears  in 
a  ridge  or  mountain,  generally  associated  with  the  Black  Shale  and  Sili- 
ceous Group.  ,      ,  ,,  c 

To  the  east  of  this  ridge  or  mountain,  as  Ihe  case  may  he,  follows  one  of 
the  great  faults  of  East  Tennessee.  This  sometimes  cuts  off  the  Siliceous 
Group,  and  with  it,  ooeasioually,  the  Blaok  Shale,  and  even  the  Dyestone 
Group  itself.     (5  BIO.) 

793.  Commencing  at  the  Virginia  line,  the  first  portion  of  the  range  is 
in  Wallin's  Eidge,  in  Hancock  and  Claiborne  counties.  Its  place  in  the 
diaeram  on  page  208  is  at  C.  It  is  also  seen  in  the  section  in  I  754,  and  at 
the  point  represented,  it  contains  a  bed  of  ore  one  foot  thick.  This  portion 
is,  perhaps,  about  ten  miles  long,  being  cut  off  by  the  fiult  before  reaching 
a  point  opposite  Tazewell. 

794  The  second  portion  begins  with  the  re-appearance  of  the  range  near 
themouth  of  Big  Barren  Creek,  in  the  southern  part  of  Claiborne,  and 
extends  through  Union  and  Anderson,  passing  east  of  Clinton,  into  Eoane. 
In  this  portion,  the  ore  outcrops  at  numerous  points,  ranging  from  6  few 
inches  to  three  or  four  feet  in  thickness.  It  has  also  been  worked  exten- 
sively  especially  that  of  Union  and  Claiborne  counties,  both  in  furnaces 
and  forges  In  this  part,  the  ore-bed  at  some  points,  is  multiplied  and 
greatly  increased  in  quantity,  by  local  folds  in  the  rocks,  there  being,  some- 
times, three  or  four  parallel  bands  in  the  place  of  one. 

795  East,  or  southeast,  of  Kingston,  a  few  miles,  and  near  the  Tennes- 
see Biver  a  third  portion  of  this  range  begins.  Near  the  river,  on  both 
sides  it  shows  considerable  ore.  On  the  south  side  of  the  river,  back  of 
Col  Welcker's,  on  the  tidge,  are  outcrops  several  feet  thick.  Eromthis 
region  the  range  extends,  with  more  or  less  interruption,  in  a  southeast- 
erly direction,  towards  White  Oak  Mountain. 
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790.  The  Djestone  Group,  bearing  witt  it  considerable  ore,  ia  found  on 
the  eastern  slope  of  White  Oak  Mountain,  as  far  aa  the  Georgia  line,  and 
I  might  add,  much  beyond.  It  ia  also  found  in  th^  outlying  ridge  east  of 
the  mountain,  to  whiob  reference  has  been  made  in  g  773.  In  this  outlier, 
aa  stated,  ia  a  bed  of  ore  from  one  to  three  feet  thick. 

The  section  in  J  774  embraces  the  Dyeatone  Group  of  White  Oak 
Mountain. 

797.  (5)  The  Dyeatone  Porniation  in  Wallin's  Bidge  has  been  noticed 
68  a  portion  of  the  last  deaoribed  range.  It  remains  to  mention  the  other 
belta  of  this  formation  in  the  Powell's  Mountain  Group.     (J  96  ) 

798.  The  first  En  order,  !s  that  of  Powell's  Mountain  and  of  Lone  Mount- 
ain, the  two  being  in  the  same  line.  They  both  have  the  Dyestone  Forma- 
tion on  their  eastern  sides,  the  formation  in  each  case  containing  beds  of 
iron-ore.  The  place  of  the  formation  in  Powell's  Mountain,  ia  at  the  east- 
ern baae  of  D,  in  the  diagram,  page  208.  It  is  also  (5)  in  the  section  in 
f  763. 

799.  The  second,  following,  is  the  belt  on  the  eastern  side  of  Newman's 
Eidge,  and  seen  at  (10)  in  the  section  of  paragraph  of  753.  There  is  some 
dyestone  ore  in  this  belt,  but  its  presentation  is  not  eijual  to  what  it  is  gen- 
erally, in  the  more  western  ranges. 

800.  East  of  range  (4)— the  Big  Yallcy  and  White  Oak 
range — the  Dyeatone  Formation,  excepting  the  belts  in  tlie 
Powell's  Mountain  G-ronp  just  mentioned,  is  rarely  seen.  Some 
traces  of  it  appear  to  exist  on  the  east  aide'  of  Ciineh  Mount- 
ain, but  thoy  appertain,  doubtless,  to  the  feather  edge  of  the 
formation;  moreover,  they  are  oPton  absent,  the  Black  Shale 
resting  directly  on  the  Clinch  Sandstone. 

In  the  southern  part  of  the  State,  east  of  the  range,  not  only 
the  Dyestone  Formation,  but  the  Black  Shale  and  Jhe  Silicooiis 
Group,  as  w^ell,  are  cut  off  by  the  great  faults.  (See  diagram  on 
page  190.) 

801.  There  ia,  however,  at  least  one  interesting  exception  to 
this  remark,  and  that  occurs  in  front  of  Ghilhowoe  Mountain, 
Along  a  good  part  of  the  western  baae  of  this  mountain,  is  a  great 
fault,  by  means  of  which  the  Carboniferous  Limestone  is  brought  in 
immediate  contact  with  the  lower  part  of  the  Gkilhowee  (_Pots- 
dam)  Sandstone,  or  even  the  upper  part  of  the  Ocoee  Conglom- 
erate, involving  a  vertical  displacement  of  the  strata  of  more 
than  10,000  feet.  In  the  diagram  on  page  190,  the  place  of  the 
fault  is  shown  by  the  location  of  Montvale  Springs,  which  are 
nearly  upon  it.  A  section  at  this  place,  from  tho  fault  west- 
ward, through  the  ridge  a,  ia  aa  followa : 


Joy  Google 


ill)  GEOLOGICAL   STRUCTUEE  AND    FORMATIONS. 

—  Fault 

(3)   Carboniferous  LimenUme. 

[b)  Mouniairt  Limestone.    First  a  stratum  of  shflly  lime, 
fitone,  containing  many  characteristic  fossils. 
Then,  thin-bedded  and  soft  sandstonea. 
Followed  by  a  space  in  whieli  the  roots  are  not 

The  above  roots  form  a  narrow  valley  in  which 
the  Hotel  and  Springs  are  located, 
(a)  Siliceowi   Group.       Thin-bedded,  dark-gray  sand- 
stones,  with  Eome  eandj  ehale,  several  hundred 
feet.    Forms  in  the  main,  the  ridge  a,  of  the  dia- 

(2)  Black  Shale,  well  character! aed ;  25  or  30  feet  thick;  un- 
derlaid with  whitish  and  reddish  clay,  mixed  with  more 
or  less  sand,  8  or  10  feet  thict. 

(1)  Dyestone  Qroup9  Reddish -brown,  sandy  shale,  at  least 
100  feet,  and  followed  below  by  the  shales  of  the  Tren- 
ton and  Nashville  Series. 

802.  This  section  is  intercating  not  only  on  accoant  of  its 
relations  to  the  fault,  but  as  affording  the  most  eoutheaaterly 
presentations  we  have  of  several  of  the  higher  formations. 

As  to  the  Dyestone  Group,  it  is  not  altogether  certain  that 
the  reddish  sandy  shales  belong  to  this  group.  I  was  informed, 
however,  that  dyestone  iron-ore  occurs  at  a  few  points  along 
the  range.     The  fact  did  npt  come  under  my  own  observation. 

803.  The  Fossil  Ore  mentioned  in  §  657,  may  be  placed  in 
this  enumeration,  as  it  may  prove  to  be  a  member  of  the  Dye- 
stone Formation.  It  is  an  important  range.  The  ore  from  it 
has  been  used  on  a  small  scale,  for  making  iron.  The  ore  is 
abundant,  and  wiU  doiibless  be  extensively  worked  some  day. 

804.  The  enumeration  of  the  Dyestone  ridges  and  ranges, 
was  commenced  with  the  Mountain  Mange,  that  skirting  the 
eastern  base  of  the  Table-land,  (§  785,)  and  from  this  we  pro- 
ceeded eastward.  But  west  of  this,  also,  in  both  Elk  Fork 
(§  144)  and  Scquatehee  (§  140)  Valleys,  the  Dyestone  G-roup 
outcrops. 

The  diagram  on  page  142  illustrates  the  geological  structure 
of  the  Valley  of  the  Elk  Fork.  Formation  5  is  the  Dyestone 
Group,  and  the  figure  explains  how  it  is  brought  to  the  surface. 
Its  outcrop  extends  longitudinally  through  a  good  part  of  the 
valley,  and  presents  an  excellent  bed  of  ore,  having  a  nearly 
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uniform  thickness  of  three  feet.  The  dip  of  this  ore-bed  at 
some  points,  is  much  less  than  that  indicated  in  the  diagram, 
thug  making  the  ore  easily  accessible  over  wide  belts.  In  ad- 
dition, by  ]ocaI  folding  tbe  outcrop  of  ore  in  some  parts  of  the 
valley  is  multiplied,  several  parallel  bands  appearing  at  the 
surface. 

805.  In  Sequatcbee  Valley  the  Dyestone  Group  appears  in 
place  near  the  base  of  the  mountain  all  aroand,  excepting  in 
certain  parte  on  tbe  west  side,  where  this,  with  other  forma- 
tions, are  cut  off  by  a  fault.  Tbe  diagram  on  page  139  gives 
a  section  of  the  Valley  between  A  and  G,  and  illustrates  bow 
the  formations,  and  among  them  the  one  under  consideration, 
outcrop.  The  fault,  however,  does  not  appear  in  this  figure. 
(Compare  §  600  and  note.)  The  Dyestone  Group  is  not 
heavily  presented  in  Sequatchee  Valley,  At  the  head  of  the 
Valley,  above  Pikeville,  considerable  dyestone  ore  is  found, 
and  it  is  presented  in  limited  quantity  at  all  points  between 
this  and  the  Alabama  line,  wherever  the  formation  to  which 
it  belongs  outcrops. 

806.  In  the  Elk  Fork  and  Sequatchee  Valleys  are  the  last 
presentations  of  the    Dyestone  Group,  as  we  have  limited  it. 

On  the  west  side  of  the  Table-land,  this,  and  all  the  Niagara 
divisions,  are  absent  at  the  first  re-appcarance  of  the  Black 
Shale.     {§744.) 

(5,rf.)     TuE  Meniscus  Limestone. 

807.  The  Meniscus  Limestone  is  the  uppermost  of  the  forma- 
tions grouped  in  this  Report,  under  the  name  Niagara.  As 
already  stated,  (§  746,)  it  is  eminently  the  formation  of  the 
Western  Valley,  or  rather,   it  should  be  stated,   of  one  large 

section  of  this  valley.  The  topographical  features  and  outlines 
of  this  area  have  been  given  in  the  First  Part  of  the  Eeport. 
(See  pages  104-109.)  In  the  Western  Valley,  tbe  Meniscus 
Limestone  presents  two  subdivisions,  the  upper  one  of  which 
contains  a  lens,  or  meniscus -shaped  fossil  Sponge,  to  which 
Eoemer,  in  a  work  that  will  be  referred  to  hereafter,  has  given 
the  name  Astrceospongia  meniscus,  and  which  also  is  figured  on 
plate  n,  at  the  end  of  this  volume.  This  fossil  occurring  abun- 
dantly^  and  being  very  character  is  tic,  especially  of  the  upper 
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momber  mentioned,  I  have  given  the  name  Meniscus  to  the 
formation.  The  bed  is  doubtless  equivalent  to  rocks  of  tho 
Niagara  epoch  in  New  York.  It  ia  desirable,  however,  when 
a  formation  is  so  far  removed  from  the  type,  to  have  a  local 
name  for  It. 

808.  In  East  Tennessee,  the  formation  is  represented  by  the 
the  limestone,  (Sneedvillo  Limestone,)  occurring  in  the  Pow- 
ell's Mountain  Group,  and  lying  next  above  the  Dycstone 
shales.  Several  belts  of  this  limestone  arc  presented,  two  of 
which  have  already  been  noticed;  one  in  the  valley  between 
Powell's  Mountain  and  Newman's  Eidge,  and  the  other  at  the 
eastern  base  of  the  latter  ridge.  These  are  given  in  thesection 
in  §  753  to  which   the  reader  is  referred. 

In  addition  to  these  belts,  there  is  a  considerable  presenta- 
tion of  the  limestone  at  the  south  end  of  Newman's  Ridge. 
Along  the  eastern  base  of  Lone  Mountain,  in  Claiborne  and 
Union  counties,  a  bed  of  limestone  occurs,  at  least  100  feet 
thick,  which,  perhaps,  is  to  be  referred  to  this  formation, 
although  it  is  succeeded  above  by  Dyestone  layers,  an  arranfo- 
ment,  however,  which  may  have  been  brought  about  by  a  local 
fault. 

Outside  of  the  region  of  the  Powell's  Mountain  Group  tho 
formation  is  generally  wanting  in  East  T 


At  one  point  about  four  miles  southeast  of  the  Saltworks  in  Anderson 
County,  and  in  the  line  of  the  Big  Valley  Djestone  range,  I  have  seen  a 
local  cherty  bed,  pretty  well  charged  with  corals,  and  in  contact  with  the 
Black  Shale.  This  1  referred  to  tho  formation  under  consideration.  It 
is  the  only  bed  of  tho  kind  I  have  met  with. 

809.  We  now  pass  westward,  over  a  largo  section  of  the 
State  in  which  no  rocks  of  the  Meniscus  Limestone  occur,  and 
it  is  not  until  we  reach  the  western  slopes  of  the  Central  Basin 
(p.  97)  that  they  are  met  with  again.  (See  §§  732,  733,  also 
744,  745.) 

Here  the  formation  is  generally  seen  in  place  between  the 
Black  Shale  and  the  Nashville  rocks,  but  not  in  full  force. 
Passing,  however,  still  further  to  the  west  or  southwest,  it  re- 
appears from  beneath  overlying  rocks  in  ifs  maximum  devel- 
opment, and  outcrops  over  wide  areas  in  the  southern  part  of 
the  Western  Valley,  in  Perry,  Decatur,  Wayne  and  Hardin 
counties. 
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810,  Upon  entering  the  Central  Basin  from  the  east,  the 
feather-edge  of  the  Meniscus  Limestone  is  met  with  on  the 
northern  side,  in  Macon  County,  and  on  the  southern,  in  Lin- 
coln, and  in  the  southwestern  part  of  Bedford.  In  the  west- 
ern part  of  Lincoln,  and  in  Giles,  the  ridges  usually  present 
the  formation  on  their  slopes  in  a  bed  occupying  a  place  be- 
tween the  Black  Shale  and  the  Nashville  rocks,  and  from  two 
or  three  to  fifty,  or  occasionally  more,  feet  in  thickness.  In 
the  high  hills  which  immediately  encircle  Pulaski,  and  which 
are  capped  with  rocks  of  the  Siliceous  Group,  neither  the 
Meniscus  Limestone  nor  the  Black  Shale  are  usually  well  pre- 
sented. But  a  few  miles  east,  on  the  FayetteviUe  road,  are 
good  exposures. 

It  is  not  proposed,  however,  to  mention  specially  the  out- 
crops of  this  formation  and  the  areas  it  occupies.  These,  in- 
deed, are  best  determined  and  appreciated  by  reference  to  the 
Map. 

811.  The  formation  consists  of  thick -bedded  crystalline  and 
fine-grained  limestones,  more  or  less  argillaceous,  and  often 
■weathering  into  shale.  Most  of  the  limestones  are  sparry  and 
crinoidal.  Many  of  them  contain  grcon  points.  The  series 
is  divided  into  two  nearly  equal  members,  the  Sponge-bearing 
Sed  above,  and  the  Variegated  Bed  below,  each  about  100  foet 
in  thickness.  The  lower  bed  is  an  alternation  of  gray,  red, 
and  mottled  layers,  the  crinoidal  portions  sometimes  making  a 
fair  marble.  Much  of  the  mass  tends  to  crumble  into  shale. 
The  limestones  of  the  upper  bed  are  light  gray,  and  light- 
bluish  gi'ay,  and,  as  in  the  lower  bed,  much  of  it  weathers  into 
shaly  matter.  On  the  hill  sides  layers  of  this  limestone  fre- 
quently outcrop  in  two  or  three  successive  ledges,  separated 
by  intervals  of  shale.  Thin  layers  of  chert  often  occur,  inter- 
stratifled  with  the  limestone,  or  embedded  in  it. 

212,  It  ia  the  upper  member  of  the  Meniscus  Formation,  for 
the  most  part,  that  appears  on  the  slopes  of  the  Central  Basin; 
the  Variegated  Bed  presents  itself  mainly  in  the  Western  Val- 
ley and  in  its  ramifications.  (§  253.) 

813.  On  pages  106  and  107  I  have  spoken  of  the  glades  of 
the  Western  Valley.  Both  members  of  the  formation  help  to 
make  these  glades.  The  fossils,  however,  come  mostly  from 
the  upper,  or  Sponge-bearing  Bed.    The  Variegated  Bed  is  fos- 
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siliferoue,  many  of  ita  layers  are  crinoidal,  as  I  have  stated, 
and  at  many  localities,  it  ie  very  rich,  especially  in  its  lower 
part,  in  individuals  of  a  number  of  species  of  Orthocerata,  bat 
it  presents  no  auoh  varied  fossil  fanna  as  does  the  bed  above  it. 

814.  Dr.  Ferdinand  Roemer  has  presented  us  with  a  Mono- 
graph on  the  SiluTean  Fauna'of  Western  Tennessee,*-  which  we 
welcome  with  pleasure,  as  a  handsome  contribation  to  the  pale- 
ontology of  the  State.  It  is  really,  so  far  as  it  goes,  a  mono- 
graph of  the  fauna  (excepting  one  or  two  species)  of  the 
Sponge -hearing  Bed  mentioned  above.  There  are,  however, 
many  species  in  the  bed  which  are  not  given  in  the 
■work,  moat  of  which  are  undescribed.  The  species  of 
new  corals,  especially,  are  quite  numerous.  The  cri- 
noids  collected  by  Troost  on  the  glades  of  Perry  and  De- 
catur counties,  are  nearly  all,  in  fact  all,  that  I  have  seen, 
from  this  bed.  It  is  to  be  regretted  that  the  Doctor's  work 
was  not  published  long  since.  As  it  is,  there  is  so  much  uncer- 
tainty connected  with  his  names  that  they  cannot,  in  most 
cases,  be  used  with  any  satisfaction, 

815.  At  the  end  of  this  section  is  appended  a  catalogue  of 
fossils  occurring  in  the  Meniscus  Limestone.  It  includes  the 
described  species,  or,  at  least,  such  as  I  have  had  the  means 
of  identifying.  The  most  of  these  occur  in  all  the  counties  in 
which  the  formation  outcrops,  in  Hardin,  Wayne,  Perry,  De- 
catur, Benton,  Henry,  Hickman,  Lewis,  etc.  Some  of  them 
are  almost  always  present,  and  very  characteristic.  Among 
such  are  Caryocrinus  onatus,  Fentatrematites  Reinwardtii  and  a 
minute  crinoid,  which  has  never  been  properly  made  out  and 
figured,  that  I  am  aware  of,  named  by  Troost  Saplocrinus  hem- 
isphericus.  I  have  rarely  failed  to  find  this  in  the  outcrops  of 
the  formation  in  the  counties  mentioned.  It  is  alone  sufficient 
to  fix  the  horizon  of  a  layer.  The  sponges  are  also  of  common 
occurrence,  especially  the  one  from  which  the  formations  takes 
ita  name.  This  is  quite  as  useful  as  the  little  crinoid.  Cya- 
thophyllum  Shvmardi,  Petraia  Waynensis,  species  of  JHucalyp- 
tocrinus,  Oalceota  TennesseensiSj&nd  Lampteroerinus  Tennesseen- 
sis,  are  common  and  characteristic  forms. 

lessee;  Eine  Palfeonlologisehe  Mono- 
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L  group  of  figures*  representing  some  of  tb.e 
fossils,  which,  in  the  State  of  New  York,  are  found  in  the  Niagsra  Torma^ 
tion,  the  equiTalent  of  our  Meniscus  Bed.  Most  of  these  have  not  been,  b8 
yef,  observed  in  Tennessee.  SlrophomertaTugosa  (Fig.  11)  is  quite  a  common 
specipa,  and  what  is  unusual,  is  found  in  several  geological  boriaons  out- 
side of  the  one  we  are  considering. 
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817.  I  have,  on  a  previous  page  (see  ^  711 J  given  a  section 
of  the  rooks  seen  in  the  blaif  at  and  above  Clitton  on  the 
Tennessee  Eiver,  in  the  northwestern  pi rt  of  Wayne  Lrunty. 
The  base  of  the  Meniscus  Limestone  in  this  section,  rests  upon 
strata  of  the  Nashville  Pormation.  .  The  junction  ia  well  seen, 
not  only  at  Clifton,  but  for  several  milea  below  that  place, 
along  the  eastern  bank  of  the  Tennessee  Eiver. 

Below  I  give  a  general  section  of  the  formations  in  this  part 
of  Wayne  County.  The  successive  beds  outcrop  along  a  line 
commencing  at  the  level  of  low  water  at  Clifton,  and  termi- 
nating nearly  four  miles  back,  at  the  top  and  on  the  end  of  one 
of  the  spurs  that  jut  out  from  the  high  lands  further  east. 
(§  252.)  This  region  is  the  most  favorable  for  studying  the 
entire  Meniscus  Formation  that  has  come  under  my  obeerva- 

•  Taken  from  Dana's  Manual  of  Geology,  page  Ml. 


iD.Google 


316  GEOLOGICAL   8TRUCTUEE  AND   FORMATIONS. 

tion.     The  strata  are  presented  in  the  section  in  their  natural 
order,  and  are  to  bo  read  from  the  hottom,  upward. 

(5)  Sitkeoui  Browp.     {rorin.  8,0.) 

Caps  the  ridge  overlooking  the  valley  of  Eagle  Creek  ; 
Btratft  mostly  concealed;  loose,  cherty  masses  scattered 
over  Jho  surface,  and  containing  Carboniferous  fosaila...    63  feet. 
(4)  Blank  Shale  Group.     (Form.  7.) 

(6.)  Proper  black  shale,  mostly  replaced  by  bluish  and 
greenish  silieeous  shale,  (weathered  )  EigLt  feet  at 
the  base,  interetratiSed  witb  tbin,  smooth,  fl.ne- 
grained  sandstones,  containing  individuals  of  Li«- 
gtila  siibspaMataf  42  feet- 
fa.)  Fine-grained  sandslime,  highly  charged  wjtb  the 
aume  I/ingiila  as  above,  S  feet. 

Entire  thickness  of  the  group -    50  feet. 

(3)  Lotoer  Helderberg.     (Eorm.  6.) 

Gray  erinotdal  limestone,  fossils  obscure  at  this  point. 
This  particular  bed  may  belong  below;  it  occupies, 
however,  the  horizon   of  well-marked    Lower  Helder- 

berg  rocks  in  the  vicinity ~    25  feet. 

(2)  Meniictts  Limestone.     (Form.  5,d.) 

(ft.)  Spong^bearing  Bed;  gray,  crinoidal,  and  argilla- 
ceous limastooes,  many  of  them  glade-forming, 
highly  fossil iferous,  containing  sparsely  thin  layers 
of  chert  SO  feet, 
(a.)  Variegated  Bed;  gray,  red,  and  mottled  limestones, 
intaratratiSed;  many  layers  argillaceous;  Orthoee- 
rata  abundant  in  its  lower  part.  Clifton  is  located 
in  part  upon  it.     96  feet. 

Entire  thickness  of  the  formation, 186  feet. 

(1)  Ifashvilie  Formalion.     (Form.  4.) 
See  section  in  paragraph  Til. 

818.  Sections  simitar  to  this,  bat  rarely  sliowing  the  base 
of  Nashville  rocks,  may  be  found  in  the  northern  part  of 
Hardin  County,  near  the  Tennessee  River,  and  also  on  Har- 
din's, Indian,  and  Horse  Creeks,  and  on  some  of  their  princi- 
pal tributaries.  There  are  many  good  exposures  of  the  forma- 
tion on  these  large  creeks.  At  many  of  them  the  Ilelderberg 
rocka  are  absent,  and  the  Black  Shale  Group  rests  directly  on 
the  Meniscus  Limestone. 

819.  On  the  upper  part  of  Birdsong  Creek,  in  Benton,  and 
also  on  Big  Sandy,  in  the  southeastern  part  of  Henry,  i 


Joy  Google 


NIAGARA   AND  LOWER  HELDERBERO.  317 

ineladingtho  Tariegated  Bed,  can  bo  obtained.  Good  presen- 
tations occur  on  Duck  Kiver,  in  Hickman,  as  well  ae  on  Cane 
and  other  creeks  of  the  same  county.  The  upper  part  of  the 
valley  of  Buffalo  JRiver,  in  Lewis  and  "Wayne,  afford  many 
good  sections. 

820.  In  the  northern  part  of  Sumner  County,  at  the  point 
whore  the  Gallatin  and  Glasgow  Turnpike  ascends  the  ridge 
and  leaves  the  Basin,  the  Meniscus  Limestone  is  present  in 
considerable  volume,  there  being  about  120  feet  of  it.  The 
rocks  are  gray,  and  bluish-gray,  crinoidal  and  argillaceous 
limestones.  The  middle  portion  and  the  lower  part  of  the 
upper  portion,  abounds  in  individuals  of  Pentamerus  oblongus 
associated  with    Caryocrinus  ornatus,  and  other  Niagara  formB, 

821.  Below  is  a  section  of  the  formations  as  they  are  pre- 
sented in  the  bluff  at  Montgomery's  Mill,  in  Hickman 
County,  on  Piney  River,  near  its  mouth. 

(4)  Qravei-hed  oQ  top  of  the  ridge. 
(8)   Siliceous  Group. 

(6.)  Aheavy  bed  of  compact,  gray,  metal -ringing  lime- 
atone  I  some  of  its  upper  and  lower  layers  contain 
flinty  burs,  averaging  size  of  filberts;  rarely  show- 
ing cherty  bands.  This  maas  is  wholly  made  up 
of  fmeiy  comminuted  crinoidal  remains.  It  is 
mostly  concealed  at  the  top  of  the  ridge  above  the 
mill,  but  at  Esquire  Curl's,  about  a  mile  distant, 
(whore  it  is  126  feet  thick,  is  capped  with  alterna- 
ting layers  of  shale  and  chert,  and  rests  directly 
upon  the  Black  Shale,)  it  is  well  exposed.  135 
feet. 

{(1.)  A  group  of  heavy  cherty  layers  with  shales  and 
limestone.    46  feet. 

Thickness  in  all, _ 177  feet. 

(2)  Black  SkaU  Qroup. 

(e.)  Layer  of  ■'  kidneys"  {g  782)  half  a  foot. 

(6.)  BlackShale,  very  fetid,  8  teet. 

(a.)  Pine-grained  sandstone,  6  to  12  inches. 

Entire   thickness,. 9  feet. 

(1)  MeBiieus  Formation. 

(e.)  Mostly  compact,  gray,  sparry  limestone,  with  a  few 
feet  of  shaly  limeslone  at  top.  Some  bands  are 
tinged  with  red,  80  feet. 
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(J.)  Marly  limestone,  loaded  with  foasUa  and  yielding 
them,  readily.  Contains  several  species  of  -Bhch- 
lyptocriiiua,  Cargocrinut  ornoiiM,  Flal^oiioma  Niaga- 
TenstB,  Rhynehonella  Tenneiseensis,  Spirifer  macro- 
pleunis,  etc.,  4  feet. 

(a.)  Gray  limestones,  inclining  to  be  marly;  at  base 
thin,  gray,  sparry  layers,  some  few  with  red  tinge; 
runs  down  to  water.     44  feet. 

Thickness  of  entire  formation, IS  feet. 

822.  Mocks  of  Special  Use,  Minerals,  and  Agricultural  Fea- 
tures of  the  Meniscus  Limestone. — As  already  stated,  some  of 
the  variegated  crinoidal  layers  of  this  formation  are  a  foir 
marble,  and,  indeed,  they  have  been  worked  as  such,  at  a  num- 
ber of  points.  Quarries  have  been  opened  on  Big  Sandy,  in 
the  BOuthern  part  of  Henry  County,  in  a  region  where  a  local 
but  wide  dome  or  swell  in  the  strata,  brings  the  Varie- 
gated Bed  to  the  surface.  Localities  of  the  same  rock  occur 
on  Birdsong  Creek,  in  Benton  County.  In  the  more  aouthern 
counties,  Perry,  Decatur,  Wayne  and  Hardin,  where  the  Ya- 
riegated  Bed  has  its  greatest  presentation,  numerous  localities 
occur,  and  many  of  them  immediately  on  the  Tennessee  Eiver, 
This  rock,  though  a  fair  marble,  is  not  equal  to  the  best  of 
Hawkins  County, 

Building  material  of  good  quality,  is.fonnd  at  many  points 
in  this  forniation,  and  frequently  on  the  river,  thus  admitting 
of  easy  transportation. 

823.  After  passing  the  solid  rocks  of  the  Western  "Valley, 
and  getting  upon  the  sands  and  clays  of  West  Tennessee,  it 
becomes  an  important  object  to  find  material  for  making  lime. 
The  Meniscus  and  Lower  Helderberg  limestones  are  the  ones 
drawn  upon  for  this  purpose.  Along  the  line  of  their  last  ap- 
pearance, are  many  points  where  the  rock  is  burnt  into  limeto 
be  sold  and  carried  westward. 

824.  Galenite  (lead-ore)  is  found  occasionally  within  the  area 
of  this  formation  in  small  veins,  but  I  know  of  no  locality 
worthy  of  special  notice,  A  small  vein  is  said  to  cross  Cane 
Creek,  in  the  southwestern  part  of  Hickman  County.  It  conld 
not  be  seen  at  the  time  of  my  visit.  Near  Montgomery's  Mill, 
the  locality  of  the  section  just  given,  pieces  of  gaicnite  have 
been  picked  up,  but  no  vein  found. 
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825.  On  the  gladea  of  the  Meniscus  Limestone  are  very 
generally  found  isolated  cubes,  and  culjo- octahedrons  of  pyrite 
(iron-pyrites.)  The  specimens  are  often  interesting.  Com- 
pound forma,  and  symmetrical  groups  of  crystals,  i'rom  the 
size  of  a  walnut  to  tliat  of  one's  fist,  are  often  met  with. 

826.  The  limestone  of  thia  formation,  like  the  Trenton  and 
Nashville  limestones  in  the  Jasin,  afford,  occasionally,  cavities 
containing  peira/eMm.  At  Montgomery's  Mill,  on  Piney  Eiver, 
and  from  rocks  at  the  very  base  of  the  section  given  abovo,  is 
a  crevice,  from  which  a  black  looking  petroleum  has  been 
oozing  ever  since  1830.  It  was  first  observed  in  blasting  out 
the  foundation  for  the  mill.  Since  that  time  it  has  fre- 
quently been  gathered  for  medicinal  purposes.  The  oi!  is,  per- 
haps, deeply  seated,  and  may  come  from  Nashville  rocks  which 
are  not  far  below.  A  boring  has  recently  been  made  at  this 
point,  but  with  what  success  I  am  not  informed, 

827.  The  topographical,  aa  well  as,  to  some  estent,  the  agri- 
cultural features  of  the  Western  Valley  have  been  given  in  the 
First  Part  of  the  Eeport.  (Pages  104-110.)  As  a  whole,  the 
area  is  rough,  but  it  contains  numerous  rich  and  well  culti- 
vated minor  valleys.  The  large  creeks  in  Hardin  County, 
present  long  strips  of  good  land  baaed,  on  the  limestones  of  this 
division.  So,  too,  with  the  creeks  in  "Wayne,  Decatur,  Perry 
and  Hickman.  The  upper  part  of  Buffalo,  with  its  tributa- 
ries, of  Cane  Creek,  and  of  Duck  River,  below  Centerville,  the 
lower  parts  of  Piney  River  and  Beaver  Dam,  portions  of  the 
creeks  in  Benton,  with  many  others  in  the  counties  mentioned, 
have  lands  underlaid  by  the  Meniscus  limestones,  which,  to- 
gether with  the  alluvial  flats  along  the  streams,  present  sites 
for  multitudes  of  productive  and  very  desirable  farms. 

828.  Below,  is  the  catalogue  referred  to  in  §  815.  No  spe- 
cies has  been  admitted  but  such  as  I  know,  or  have  good 
reason  to  think,  belong  to  the  Meniscus  or  Niagara  horizon. 
With  the  exception  of  a  very  few^,  I  have  them  ali  in  my  cabi- 
net, having  collected  them  myself  The  catalogue  includes 
all  of  Eoemer's  species  with  but  two  exceptions.  One  of  these 
is  Orthis  biloba,  which  was  overlooked.  The  other,  Stropho- 
mena  euglypha.  Hall's  Strophodonta  punctulifera,  was  purposely 
omitted,  as  I  have  never  seen  it  outside  of  the  Lower  Helder- 
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berg  horizon.     I  might  add  that  several  of  the  trilobites  are 
doubtfnl  as  to  specific  relations. 

1.  Astylospongia pr(ETiwrsa,  Go\d?u.sB,  (sp.,')  Monograph, page  8 

2.  Astylospongia  stellatim-sulcata,  Eoemer, 

3.  Astylospongia  inciso-lobata,  " 

4.  PalcBomanon  cratera,  •' 

5.  Astylospongia  imbricato-articulata  " 

6.  AstT<eospongia  meniscus,  " 

7.  Stenopora  fibrosa,  Goldfuss,  (sp,,) 

(ealamopora  flbroaa) 

8.  Thecostegiteshemisphwricus  Eoemer, 

9.  Thecia  Smnderenana,  G-oldfuss, 

10.  Seliolites  interstin^ta,  Linn,,  (sp.,) 

11.  Ptasmopora  foltis,  3idwards  and  Haime, 

12.  Halysites  ca(mMiam,Linn.,  (ep,,) 

13.  Favosites  favosa,  Goldfuss,  (sp,,) 

(ealamopora  favosa,) 

14.  Favosites  &otklandica,  GoldfuBS,  (sp.,) 

Calamopora  Goth  1  and  iea.) 

15.  Favosites  Forbesi,  Ed.  and  H.,  var.  diseoidea, 

(Calamopora  Gothlandicavar.  diseoidea)" 

16.  Favosites  Niagarensis,  Hall, 

(Calamopora  Gothlandica  var.,  etc.,) 

17.  Favosites  cristata,  Edwards  and  Haime, 

(Calamopora  cristata) 

18.  Cyathophyllum SkumaTdi,EdwaT&6 &'H.RiTai 

19.  Petraia  Waynensis,  Safford.    This  Volume,  pi,  H,,  Fig.  2 

20.  Petraia  Fanningana,      "  "  "        "     "      "     3 

21.  Aulopora  repens,  Walch  and  Knorr,   Monograph,  page  28 

22.  Alveolites  repens,  Eieinger, 


Pal.  N.   T.   Vol.   II,  p.  141. 

Monograph,  pnge  30 

"     33 


,  Cladopora    reticulata,    Hall, 
.  FenesteUa  acuticosta,  Eoemer, 
.  Caryocrinus  omatus.  Say 
.  Apiocystites  Anna,  Safford, 

Much  like  Hall's  A.  elegans,  (Pal.  VoL  II,  p,  243,) 

but  the  pectinated  apertures  are  on  the  edges  of 

the  plates,  and  those  of  each  pair  close  together. 

The  markings  on  the  body   plates  mostly  fine 

sharp  ridges. 
.  Pentatrematites  PeinwardtH,  Troost,  (sp.,)  Monograph,  p.  60 
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28.  Saccocrinus  speciosus,  Hall,  Monograph,  page  42 

29.  Platycrinus  Tennesseensis,S,oeiaer, 

30.  JJampteTocrinus  Tennesseensis,  Eoemer, 

31.  Oi/tocrinus  Icevis  " 

32.  Micalyptocrinus  cwlatus,  Hall ; 

I  doubt  as  to  this  being  Hall's  speeii 

33.  Eucalyptocrinus  ramifer,  lioeraer,  "  "     51 

34.  Goccocrinus  bacca,  " 

35.  Synbathocrinus  Tennesseensis,  Eoemer, 

36.  Forteriocrinus  pisiformis,  " 

37.  Gystocrinus  Tennesseensis,  " 

38.  Saplocrinus  hemisphericus,  Troost ; 

(See  §  815.) 

39.  Caleeola  Tennesseensis,  Eoemer, 

(The  same  aa  0.  Americana,  Safibrd,  Amer.  Jour. 
Sci.  II,  Vol.  XXIX,  p.  248.)    Monograph,  page  73 

40.  Strophomena  rugosa,  Dalman,  (ap.,) 

(S.  depreBsa,)  "  "65 

41.  Streptorkyncus  subplanus,  Conrad, 

(Strophomeiia  pecten,)  "  "  67 

42.  Orthis  fissiplica,  Eoemer,  "  "  64 

43.  Orthis  hybrida,  Sowerby,  "  "  63 

44.  Orthis  eleganiula,  Dalman,  "  "  62 

45.  Spirifer  crispus,  Hiainger,  Pal.  N.  Y.,  Vol.  II,  p.  262 

46.  Spirifer  macropleurus,  Conrad. 

(S.Niagarensis  var.  oligoptycha,)  Monograph,  page  68 

47.  Atrypa  reticularis,  Linn.,  "  "     69 

48.  Atrypa  marginalts,  Dalman,  "  "     69 

49.  Pentamerus  oUongus,  Murehieon,  (§  820,)  Silurian  System, 

50.  Fentamerus  Jjittoni?  Hall. 

Hall  refers  this  to  the  Lower  Selderherg,  but  if  it 
be  the  species  I  think  it  is,  its  horizon  is  in  the 
upper  part  of  the  Meniscus  {Niagara')  Forma- 
tion. I  have  seen  it  at  a  number  of  localities ; 
Pal.  N.  Y,,  Val.  Ill,  page  262. 

51.  Pentamerus  galeatus,  Da!m. 

This  is  a  Lower  Helderberg  species ;  but  it  also 
occurs  in  the  topmost  part  of  the  Meniscus 
Limestone,  Monograph,  page  73 

52.  Athyristumida,  Dalinan,  '•  "    70 

Sig.  21.    Vol.  1. 
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53.  Rhynchonella  Wilsoni,  Sowerby,  "  "  71 

54.  Hhynchonella  Tenneeseensts,  Eoemer,  "  "  72 

55.  Flatyostoma  Niagarensis,  Hall,  "  "  75 

56.  Platyceras  Niagarensis,  Hall, 

(Acroeulia  Niagarensis)  "  "  76 
67.  Cyelonema  Tennesseensis,  Roemer ; 

(Turbo  Tennessee nsis)  "  "  77 

58.  Orthoceras  annulatum,  Sowerby,  "  "  78 

59.  Ceraurus  bimucronatus,  Murchison,  "  "  80 

60.  Spkcerexochus  mirus,  Beyrich,  "  "  81 

61.  Dalmania  eaudata,  Brongniart,  "  "  82 

62.  Galymene  Blumenbachii,  BrongDiart,  "  "  79 

63.  Bumastus  Barriensis,  Murchison,  "  "  83 


LOWER  HBLDEEBEEG;  FOKMATION  VI. 

829.  This  formation  does  not  appear  to  occur  in  Bast  Ten- 
nessee, The  portion  of  the  State  to  TOhich  it  appertains  is  the 
Western  Valley,  (§  250,)  and  a  narrow  belt  of  country  adjoin- 
ing this  on  the  east. 

830.  It  is  a  series  of  light-blue  limestones,  often  shaly,  highly 
fossiliferoua,  frequently  containing  cherty  layers,  especially  in 
its  upper  part,  and  having  a  maxinmni  thickness,  so  far  as  yet 
observed,  of  70  feet, 

831.  The  formation  has  been  met  with  in  greatest  volume, 
for  the  most  part,  in  ite  most  westerly  exposures,  as,  for  in- 
stance, in  the  vicinity  of  the  White  Sulphur  Springs,  in  the  south- 
em  part  of  Hardin  County,  and  within  a  considerable  area  in 
Henry  County,  commencing  at  the  mouth  of  Big  Sandy,  and 
extending  up  the  valley  of  that  stream  five  or  sis  miles.  In 
the  southern  part  of  Benton,  as  well  as  in  Decatur,  it  is  also 
seen  well  develQpcd  at  a  number  of  points. 

832.  The  areBS  and  points  referred  to,  lie  in  a  narrow  strip  of  counlrj, 
running  acroaa  the  State,  and  contiguous  to  the  Tennessee  RiTer  on  ila 
west  side,  in  which  the  strata  of  all  the  older  formations,  from  tho  Nash- 
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ville  to  the  SiKceows,  inclushe,  are,  as  a  single  group,  suddenly  beveled  off, 
and  made  to  give  place  to  the  aand,  clay,  and  gravel  teds  of  West  Tennea- 
see,  the  latter  overlapping  and  abutting  against  the  former.  (See  §?272 
.n4  32«.) 

In  this  belt  any  one  of  the  older  formations  may  come  in  contact  with 
the  Inter  and  unconsolidated  beds  of  the  west,  a  circumstance  de- 
pending upon  the  comparative  elevation  of  the  formation,  and  its  local 
topography. 

833.  In  the  strip  mentioned,  many  clear  exposures  have 
been  observed,  presenting  sections  of  the  Helderberg  Lime- 
stone from  50  to  70  feet  thick,  and  in  some  cases  without  either 
the  top  or  the  bottom  of  the  formation  being  seen.  It  wili  be 
safe  to  place  its  maximum  thickness  at  100  feet. 

834.  Paaaing  eastward  from  the  Tennessee  Eiver,  the  forma- 
tion is  found  (by  the  study  of  the  sections  exposed  in  the  deep 
valleys  cut  in  the  Highlands  by  the  etreamB,)  to  grow  thinner, 
and  to  become  more  or  lose  fiagmcntary  until  it  disappears, 
for  the  most  part,  before  reaching  the  Central  Basin.  Doubt- 
ful traces  exist  in  the  sections  on  the  west  side  of  the  Basin, 
(§  744,)  but  they  are  rare  and  hardly  note-worthy. 

835.  Along  the  valley  of  Duck  E.ivcr,  the  fonnatio'n  scarcely 
reaches  Hickman  County.  In  the  valleys  of  Indian  and 
Hardin's  creeks,  in  Hardin  and  "Wayne  counties,  it  occurs 
locally  in  thin  beds,  but  is  generally  wanting.  In  the  upper 
part  of  the  valley  of  Buffalo,  in  Wayne  and  Lewis,  it  is  absent; 
but  in  the  lower  part  of  this  valley,  in  Perry,  and  at  a  few  points 
in  Humphreys,  the  formation  is  well  presented,  and  loaded  with 
fossils.  It  isseenbelow  the  Black  Shale  at  the  foot  of  the  hill  at 
Linden.  Three  miles  below  Beardstown,  on  Buffalo,  it  measured 
30  feet  in  a  section  showing  both  the  Black  Shale  above  and  the 
Meniscus  Bed  below.  Twomiles  above  the  mouth  of  Buffalo,  by 
a  local  swell  in  the  strata,  it  is  brought  up,  and  is  exposed  in  a 
bluff,  showing  a  thickness  of  50  feet. 

There  is  also  a  good  presentation  of  Heldcrberg  rocks  in  the 
ATells  Creek  Basin,  in  Stewart  County.    (§|  364,  553.) 

836.  The  formation  at  most  points,  is  rich  in  fossils.  Agroup 
of  some  of  those  commonly  occurring  is  figured  on  the  next  page. 
All  the  species  represented  are  found  in  the  rocks  of  the  forma- 
tion in  the  State  of  New  York,*  and  most  of  them  in  the  same 
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horizon  in  Tennessee.  Two,  Spirifer  macropleurus  andFentame- 
rus  galeatus,  occur  with  us,  botli  in  the  Helderberg  and  Meniscus 
formationa.  In  the  latter,  Pentamerus  galeatus  is  found  at  the 
top  of  the  group,  while  S.  macropleurus  occurs  sometimes  at  a 
lower  level.  (§  821.)  The  individuals  of  both  spceiea  are 
nsnally  of  a  smaller  sise  in  the  Meniscus  Formation  than  in  the 
Helderberg.  Meri&ta  f  sulcata,  Strophomena  radiata,  and  Pew- 
iamsrus  psmdo-galeatus  have  not,  as  yet,  been  identified  as  Ten- 
e  iorms. 


^« 


1    Stropho  tfna  radtaia  6    Eaionta  smguUats 

3  10   EAgnchonella  nentni-ota  7    Mtrtsla^  lulcala. 

3  II    Peataiaervi galeatus  8    Orthis  vartaa, 

4,  5.  Pentameraa  psBuda-galeatui,  9.  ^iri/er  macropleurus. 

12.  MerUia  Usvis. 

837.  Below  is  given  a  list  of  such  species,  from  among  those 
collected  by  the  author  from  the  Helderberg  rooks  of  Tennes- 
see, as  have  been  identified  with  described  forma.  Before  pre- 
senting this  list,  however,  it  will  be  well  to  call  attention  to 
some  of  the  principal  localities,  and  to  their  character. 
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838.  There  are  two  classes  of  these  localities.  The  first  in- 
cludes a  number  occurring  at  points  where  no  other  rocks,  be- 
low the  Black  Shale,  but  those  belonging  to  the  Helderberg 
Formation,  are  preaont.  The  second  includes  certain  localities 
at  which  the  junction  of  the  Helderberg  w^ith  the  underlying 
Heniscus  (Niagara)  limestones  is  seen,  and  at  whieh,  too,  it  is 
frequently  difficult  to  point  out  the  plane  of  separation-  The 
lithologieal  character  is  much  the  same,  and  the  two  formations, 
in  some  regions,  appear  to  run  into  each  other.  Certain  beds 
occupying  the  horizon  of  junction,  do  contain,  more  or  lessi 
both  Helderberg  and  Niagara  species.  I  have  designated  the 
localities  by  capital  letters,  and  ithasalways  been  made  a  point 
to  mark  every  specimen  collected  with  the  letter  of  ita  locality. 

Below  are  the  localities,  each  ■with  its  letter,  which  present, 
below  the  Black  Shalewhen  occurring,  Heiderbergrocks  alone; 

839.  (A)  A  locality  in  Henry  county,  on  Big  Sandy,  about  five  miles 
above  its  mouth,  at  Williams'  Mill.  About  fifty  feet  of  bluisb  limestone 
are  eiposed;  all  shaly,  excepting  a  few  layers  of  gray  limestone  at  top. 
On  the  surface  above  the  limestone,  are  loose,  angular,  flinty  masses,  e&n- 
tslDlug  the  fossils  of  the  rook  below,  and  derived  ftom  obetty  layers  not 
seen.  The  bluff  is  capped  with  a  bed  of  orange-oolored  sand  and  gravel 
belonging  to  the  later  formations. 

840.  (B)  A  locality  similar  to  tbe  last,  on  a  tributary  of  Birdsong  Creek, 
in  tbe  southern  part  of  Benton  County. 

841.  (W)  White  Sulphur  Springs,  near  the  Tennessee  river,  in  the 
southern  part  of  Hardin  County.  The  establishment  is  located  upon  tbe 
upper  part  of  the  Helderberg  rocks,  and  from  ihem  the  sulphur  water  of 
the  springs  issues.  Masses  of  chert,  containing  the  fossils  of  the  formation, 
are  found  abundantly  on  the  surface.  About  a  mile  from  the  Springs,  on 
the  opposite  side  of  the  river,  is  a  bluff,  two  or  more  miles  in  length,  at 
the  base  of  which  the  Helderberg  rocks  are  exposed.  The  following  is  a 
sect JOD  at  a  point  opposite  the  springs: 

(4)  Top  of  hill  above  the  bluff  capped  with   sand  and  gravel, 
in  good  part  oeroented  into  afernigiiio'us  conglomerate. 
(8)  Silieeons  Group  (Form.  8,0.) 

(6)  A  leached  mass,  consisting  of  cherty  layers,  with 

chalky-looking  shale  hetween,  10  to  12  feet, 
(a)  IPine-gmined,     sky-blue,     oalcareo-sUiceous   rock, 
{'■water-lime",)  weathering  into  siliceous  shale, 
65  feet. 

Entire  thickness,... 75  feet. 

(2)  Blatk  ShaU  Oroup.     (Form.  7.) 

Nearly  wanting  at  this  point ;  represented  by  a  fetid 
sandstone,  with  slaty  seams 3  feet. 
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(X)  miderherg  Limesbme.  (Porm.G.) 

Bluish  limestone,  abounding  in  cherty  nodules  and  lay- 
ers, and  running  down  to  the  water's  edge  ;  all  fos- 
siliferoua.  The  limestone  has,  at  its  top  and  base, 
thick-bedded  layers 63  feet. 

842.  (P)  On  Buffalo  river,  in  Perry  county, 

843.  At  the  following  localities  both  Helderberg  and  Menis- 
cus (Niagara)  rocke  are  seen,  or  else  there  is  presented  a  bed  of 
limestone  immediately  below  the  Black  Shale  horizon,  and 
above  the  Meniscus  layers,  having,  in  paleontological  features, 
a  more  or  less  mixed  character. 

844.  (C)  A  locality  near  Esq.  A.  B.  Gant'a,  on  Indian  Creek,  in  Wayne 
County,  fourteen  miles  from  Waynesboro,  and  twenty-two  from  Savannah." 
The  fossils  in  column  0  of  the  list,  arc  from  this  locality,  and  from  lime- 
stones within  20  feet  of  the  Black  Shala  rocks.  The  section  at  the  partic- 
ular point  is  as  follows: 

(4)  Black  Shale  Group,  represented  by  lis  lowest  member — the 


(3)  A  layer  of  gray  limestone,  oonUiningthe  fossils  of  column 

C,  which  are  silicified 10  feet, 

(2)  ^ocB,  rocks  not  seen 8  feet. 

(1)  Ai^illaeeous  limestone  at  the  foot  of  the  hill,  which  may 

be  referable  to  the  Meniscus  Formation 5  feet. 

845,  I  introdaee  here  a  general  section  of  the  formations  as 
thoy  occur  in  the  valley  of  Indian  Creek,  in  the  vicinity  of  Esq. 
Gant's,  and  of  Cravens'  Mills,  a  short  distance  below. 

(4)  Siliceous  Grmp. 

Caps  the  hills  on  both  sides  of  the  valley;  not  well 
seen  at  top,  but  its  liberated  cberty  fossiliferons  masses 
are  plentifully  scattered  over  the  surface  ;  occasionally 
a  specimen  of  lAthostrotkm  Canadense  is  met  with ; 
lower  pari,  a  bed  of  heavy,  cherty  layers,  icterstratified 
with  limestone  and  shale. 
Thickness,  from  a  few  foet   to 250. 

(3)  Black  Shale  Group. 

(6)  Fine,  blue,  caicareo-ailiceoua  rock,  weathering  into 
shale,  and  alternating,  especially  in  its  lower  part, 
with  thin,  fine-grained  sandstones;  abounds  in  the 
lingulce  of  the  group;  masimum  thickness  about  60 


in  iDdisn  and  Eagle  oreeks. 
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(a)  Pine-grained,  bituminous  sandstone,  oontaina  lin- 
guls,  and  generally  forms  a  ledge,  more  or  lesB 
prominent,  along  tlie  slopes,  8  to  12  feet- 

TMcltnesa  entire 70  feet. 

(2)   Sdderberg  Limestone. 

Does  not  differ  essentially,   in    lithological   character, 
from  the  rooks  heiow ;  eastward,  runs  out ;  same  as  3, 
in  last  seotioD. ;  thicknesEi  variable;   maximum  aliout    35  feet. 
(1)  Meniicus  LimestoTte.^ 

Prom  4  to  6  feet  at  top ;  rook  compact,  forming  a  lodge, 
H3  at  Craven's  Mills. 

Next  below,  sparry,  erinoidal  limestone;  some  of  it 
thin-bedded ;  all  more  or  less  inclined  to  crumble  and 
form  gravelly  places ;  aontaini  Astrisospongia  meniscus, 
Caryoerinu$  (yrnaius,  §c.  Including  the  rock  of  the 
ledge,  it  is  the  Sponge-hearing  member,  with  a  max- 
imum thickness  of  65  feet. 

Below  this,  again,  are  about  20  feet  of  the  Variegated 
Bed,  red  and  gray  limestones  alternating,  which 
takes  us  to  the  bottom  of  the  creek.  These  rocks  are 
well  seen  at  Craven's  Mill. 

Thickness   entire, 85  feet. 

846.  Two  and  a  half  miles  west  of  Esq.  Gant's,  is  a  bed  (m)  25  feet 
thick,  well  filled  with  Niagara  corals,  and  separated  _from  the  base  of  the 
Black  Shale  Group  by  10  feet  of  gray  limestone. 

847.  (S)  A  locality  in  Hardin  county,  at  Ool.  Smith's,  nine  miles  from 
Savannah,  on  the  Waynesboro  road.  The  fossils  come  from  a  bed  about  20 
feet  thick. 

848.  (D)  Bath  Springs,  in  tbe  southern  part  of  Decatur  county.  These 
fossils  are  from  a  hod  twenty  feet  thick,  followed  below  by  a  hard  lime- 
stone, three  feet  in  thickness,  forming  a  ledge.  Below  the  ledge  are 
eighteen  feet  of  shaly  limestone,  containing  A,  meniscus,  ^c.  This  is  un- 
derlaid by  variegated  limestones  at  the  bottom  of  the  hill. 

849.  Id  the  table  a  column  is  appropriated  on  the  right,  to 
each  of  the  localities  mentioned.  The  arrangement  will  en- 
able the  reader  to  see  the  range  of  the  apeoies,  and  the  bet- 
ter to  appreciate  how  they  arc  aaaociated.  The  ago  of  the 
rocks  at  the  localities  C,  S,  and  D,  respectively,  is  debatable. 
It  may  be  found  desirable,  upon  further  investigation,  to  refer 
these  beds  to  the  Niagara  horizon. 

I  take  this  opportunity  of  acknowledging  the  kindness  of  Prof.  James 
Hall,  in  aiding  me,  personally,  in  the  determination  of  many  of  the  fossils 
in  the  following  list.     And   I  must  add   here,  that  his  great  work  on  the 
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Paleontology  of  New  York,  and  indeed  I  miglit  say,  on  the  Paleontology 
of  America,  has  been  the  foundation  of  the  moat  that  has  been  done  to- 
wards tho  making  out  of  the  Paleozoic  formations  of  Tennessee. 


Strophomeua  mgoBB,  Eisingsr 

StTophadonta  pmichuifeiB,  Conrad, . . 
SCrophodonta  Beckii.  Hall, . , . 


,i,  EldwardB  mill  Hsii 


niaophjUum  Agnaaii 

BToaites  SothlandiCiL.    , 

BTOSites  Kingarecsis,  Hall, 

piooyatites  Anna,  Saffocd.  This  is  giTen  in  thi 
of  Menisous  (Niagara)  Bpeeiea,  but  ought  to  b 
here,  as  it  occDrela  It,  at  Batb  Sprini[s 


vnrioft,  Hall, 

Orthla  obi  aia,  Hall, 

Orthtfl  suboftriData.  Hall, 

Ort-hiseniinens,Hall, 

OrtlliB  elegantillft,  Dalman 

OFtbis  Halll,  SaSbrdj  a  fine  species,  mth  promineuC  stricB, 

mnoh  like  those  of  O.  jlMipifea,  Koemer,  anil  a  form  reoall- 
"     Trenton  O.  dqnecta,  but  haTlng  a  narrower  cardinal 

,.jalB0llkeO./(Me(ata,  Hall 

Spirifer  perlamellosns.  Hall, 

a....* i-"*"-n8    Hall, 

...    ...mis,  Conrad : 

Spirifer  Saffiiiai,  Hall 

Spirifer  tenaiBtnata,  eannot  locateit,  . 
ifematoBr^-  -'-■^—  "-" 


Nuoleospira  conoentrioa,am 

RhfUGhoapira  globoaa.  Ball, 

Rhynchospira  ibrmosa.  Hall, 

Leptoooslia,  (undea.) 

Rhynohonella  Wilaoni,  Bowerby,. . 

ithynchonella  mutabllis,  Ball 

Ih  jnchonella  TennesaeensiB,  Hffiii 
Rhynchonella  rentricuea,  H  Jl, . . . . 
AttyJM  reticQlaris,  Linn 


(Athyrifl)  tumfda,  Dalman,. . 

omMBBki,  Hall,  Decatur  Coi 

Batonia  singularia,  HalL 

PentameroB  galeaitna,  Dalman, . . . . . 

PentameiaaVemenlll,  Ball, 

__  Platyoatoma  rentricoaa,  Connul,... 
MPIatycer--' — '"-' —  "-" 


Fhacopa  Hada 


MteDulllratiim,H^,.., 


850.  There  is  nothing  special  to  add  with  reference  to  tho 
agricultural  features  of  the  formation.  In  connection  with  the 
ileniscus  Limestone,  it  presents  some  desirable  farming  areas. 
It  might  have  been  included  with  the  Meniscus  Formation, 
when  speaking,  in  a  previous  paragraph,  of  the  agricultural 
features  of  the  latter. 

So  far  as  I  know,  it  does  not  contain  any  minerals  of  impor- 
tance. 
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CHAPTER  X. 

THE  BLACK  SHALE;  EOEMATION  VII. 

851.  Thia  formation  ia  sometimes  d  m  ted  tii  BJ  k  Shale. 
Although  comparatively  very  thin  it  ia  1  a  t  f  the 
moat  interesting  formations  in  the  State  It  w  nd  f  lly  p  tent, 
appearing  in  place,  with  rare  eiceptionB,  wh  ts  h  p  ented 
at  the  surface.  It  outeropa  on  that  old  g  If  ho  th  w  tc  h  veled 
slope  of  the  older  formations  of  which  we  have  spoken,  Q  832,)  and  it  ap- 
pears at  the  otherend  of  the  State,  under  the  brow  of  Chilhowee  Mount- 
ain. (5801.)  It  is  the  geologist's  plane  of  reference,  as  well  as  puzEle, 
the  would-be  coal  digger's  ignis  faiuia,  a  source  of  mineral  watera,  the 
alum  and  coperaa  maker's  stock,  an  oil-schist  and  a  pytoschist. 

852.  The  characteristic  and  principal  mass  of  this  formation 
is  a  nearly  black,  bitutninous,  rattier  tough  ebale,  or  slate, 
which  can  frequently  be  obtained  in  plates  a  yard  or  more 
across.  This  shale  contains,  very  generally,  grains  and  nodules 
of  pi/rite  scattered  through  its  mass.  At  some  localities,  the 
P3n'ite  occurs  most  abundantly  in  certain  layers  of  the  forma- 
tion, as,  for  instance,  at  the  top  or  bottom.  The  presence  of 
bituminous  matter  is  also  charaoteristic.  The  shale  generally 
contains  so  much  of  this  as  to  be  readily  ignited,  and  to  bum 
for  a  while  with  considerable  energy  when  in  large  heaps,  or 
when  fragments  of  it  are  thrown  upon  glowing  coals.  For 
thia  reason  it  is  sometimes  called  a  pyrochist.  It  does  not,  how- 
ever, like  stone  coal,  burn  to  ashes.  The  bulk,  after  burning, 
is  the  same  as  before,  their  being  little  else  consumed  beside  a 
small  per  centage  of  bituminous  matter.  It  loses,  however, 
its  color,  by  the  process,  the  mass  becoming  reddish  gray.  It 
is  often  taken  as  an  indication  of  stone  coal,  and,  in  Tennessee, 
thousands  of  dollars,  and  a  vast  deal  of  enterprise,  have  been 
wasted,  in  drifting  into  it. 

853.  The  shale  yields  by  distillation  in  close  vessels,  from 
one  to  fifteen,  or  even  twenty  per  cent,  of  oily  matter  allied  to 
petroloum,  and  can  be  used  as  a  source  of  oils  for  illuminating, 
lubricating,  and  other  purposes. 
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854.  West  of  the  Cumberland  Table-land,  in  most  of  the 
counties,  the  formation  does  not  consist  alone  of  the  character- 
istic Black  Shale.  The  latter  has  here,  at  its  top,  a  thin  layer 
of  argillaceous,  very  fetid,  concretionary  bodies,  which  I  have 
Bomotimes  called  kidneys,  a  name  which  has  already  been  used 
with  reference  to  them.  These  bodies  are  round,  oval,  kidney- 
shaped,  and  nsnally  more  or  lees  flattened.  They  vary  in  size 
from  that  of  a  peach-stone  to  thick,  cake-like  masses  two  feet 
across,  and  occur  packed,  often  closely,  with  bluish  shale,  in  a 
layer  from  two  to  twelve  inches  thick.  The  kidneys  vaiy  in 
size  with  the  thickness  of  the  layer.  These  bodies  have  been 
mentioned  in  the  sections  given  reepectively  in  paragraphs 
729,  732  and  821. 

855.  In  addition  to  the  kidneys  at  ita  top,  the  shale  has  im- 
mediately below  it,  very  generally,  a  dark -gray,  bituminous, 
fetid  sandstone,  usually  fine-grained,  and  from  a  few  incheL  xi 
15  feet  in  thickness.  In  Wayne,  Hardin,-  and  in  the  south- 
western part  of  Lewis,  this  sandstone  is  often  thick  enough  to 
be  quite  conspicuous,  forming  ledges  along  the  slopes  of  the 
hills,  and  sometimes  small  local  plateaus. 

856.  In  the  counties  mentioned,  it  is  frequently  the  only 
representative  of  the  group,  the  kidneys  and  the  Black  Shale 
being  absent  or  replaced  by  it.  Thus  it  is  on  Green  Kiver, 
below  Waynesboro',  where  the  sandstone  is  from  ten  to  fifteen 
feet  thick,  with  the  blue  shale  of  the  Siliceous  Group  above, 
and  the  Meniscus  Limestone  immediately  below.  In  the  sec- 
tion, also,  near  the  Whit«  Sulphur  Springs,  in  Hardin  County, 
(§  841,)  the  sandstone,  for  the  most  part,  represents  the  group. 
On  Indian  Creek,  in  the  region  of  Esquire  Gant's  and  Craven's 
Mills,  (§  845,)  the  Black  Shaleappears  to  be  represented  by  an 
alternation  of  blue  shales  and  thin,  fine  sandstones,  resting 
upon  the  lower  member.  (See  also,  §  817.) 

857.  North  and  east  of  Wayne,  Hardin  and  Lewis,  the 
sandstone  below  the  Black  Shale  is  not  as  thick,  in  fact,  it  very 
often  measures  but  the  fraction  of  a  foot.  At  Montgomery's 
Mill,  (§  821,)  it  hardly  reaches  twelve  inches,  and  at  numerous 
other  points  it  is  but  three  or  four. 

The  sandstone  is  seen  in  place  on  the  eastern  side  of  the 
Cumberland  Table-land  in  the  section  on  the  Chattanooga 
Eailroad,  above  Lookout  Station.  (§  779.) 
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858.  Thia  rock,  in  addition  to  the  Lingula  of  the  shale,  fre- 
quently contains  multitndea  of  individuals  of  a  minute  globu- 
lar spiral  shell,  which  has  not  been  studied.  It  also  shows  oc- 
casionally, fragmentary  remains  of  plants,  and  certain  curious 
bodies  not  understood. 

859.  The  following  section  presents  the  Black  Sbale  Forma- 
tion in  its  triple  character.  It  was  taken  in  Wayne  County 
at  T.  A.  White's  Mill,  on  Buffalo  Biver,  a  point  a  few  miles 
below  the  mouth  of  Gfreen  River.  The  section  also  shows  the 
total  absence  of  Helderberg  rocks  at  this  locality,  which,  by 
the  way,  is  the  case  on  Buff-  lo  and  Green  Rivers,  east  and 
south,  respectively,  from  the  region  of  the  mil!r.  The  character 
of  the  Siliceous  Group  above  the  ;Black  Shale,  is  also  illustrated 
to  some  extent. 

(4)  A  thia  bed  of  Gravel  (water-worn  pebbles)  on  top,  with 
some  loose,  angular  chert.  The  Travel  is  found  at  lie 
top  of  all  the  high  ridges  in  thia  region.  Specimens  of 
Lithoslrotion  Canadense  (not  water- worn)  are  also  found 
loose  on  the  surface. 
(3)  Siliceous  Oroiip. 

Kocks   concealed,  surface  covered  with  small,  angu- 
lar, cherty  masses,  199  feet  to  top  of  ridge. 
Bluish  shale  with  layers  of  chert,  15  feet. 
Bluish  ibale,  24  feet. 

In  all, 288  feet. 

(2)  Black  Shale  Group. 

(c)  Layer  of  tidneys,  6  inches. 
(6.)  Black  Shale.  2  feet. 

(o.)  Sandstone,  at  top  thin  bedded,  surfaces  abound- 
ing in  LiTigulte,  9  feet. 

In  all, 11 J  feet, 

(1)  Meniscus  Limestone.     (Niagara.) 

Gray,  mostly  crinoidal  limestone;  contains  the  charac- 
teristic Maplocrinut  hsmUpheriBus  immediately  below 

;  thickness  down  to  the  water, 67  feet. 


860.  The  Black  Shale  Group  is,  as  the  sections  already  given 
indicate,  of  variable  thickness.  Its  maximum  is  in  the  East 
Tennessee  Valley  where  it  ia  often  100  feet,  and  at  some  locali- 
ties more. 

In  Middle  Tennessee,  including  certain  bluish  shales,  as  in 
the  Indian  Creek  section,  (§  845,)  its  thickness  rises  as  high  as 
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70  feet.  Bxeluding  these,  it  rarely  reaches  50.  The  Black 
Shale,  itaelf,  is  of  all  thicknesses,  below  50,  averaging,  perhaps, 
about  25  feet.  In  some  parts  of  Wayne  and  Hardin  counties, 
it  is  as  wo  have  seen,  entirely  wanting. 

Including  the  sandstone,  however,  or  taking  the  group,  I 
have  never  found  it  absent  from  its  proper  horizon  but  atone 
point,  and  that  is  at  the  foot  of  the  "big  hill,"  five  miles  from 
Mount  Pleasant,  on  the  Waynesboro'  road.  Here  the  siliceous 
eherty  layers,  rest  directly  on  Nashville  rocks,  all  intervening 
formations  being  absent.  Very  soon,  however,  to  the  right 
and  left,  both  the  Black  Shale  and  the  Meniscus  Limestone, 

861.  The  Black  Shale  Group  is  usually  characterized  by  the 
presence  of  a  Ungula  which  is  doubtless  L.  subspatulata  of 
Meek  and  Worthen.  (Geol.  of  Illinois,  Vol.  Ill,  p.  437.)  Their 
figure  is  that  of  a  large  sized  specimen.  In  addition  to  this, 
there  appears  to  be  another  species.  A  discina  also  occurs  in 
the  black  shale.  I  have  also  met  with  a  species  of  cJionetes,  as 
well  as  beautiful  specimens  of  wood  converted  into  pyrites. 
The  fosailiferous  character  of  the  sandstone  has  been  spoken  of 
above.     (§  858.) 

862.  The  lateral  extent  of  the  ElackShale  has  been  referred 
to  in  §  323.  In  the  "Valley  of  Bast  Tennessee  it  is  often  asso- 
ciated with  the  Dyestone  and  Siliceons  groups  in  the  Dycstone 
Eidges,  forming,  with  them,  the  trio  of  which  I  have  spoken, 
(§  783.)  It  is,  however,  frequently  wanting  in  those  ridges, 
being,  with  the  Siliceous  Group,  cut  off  by  the  faults.  (Com- 
pare §§509-511.)  The  extreme  sooth  easterly  outcrop  of  the 
Black  Shale  is  near  Montvale  Springs.  (See  §801.)  There  is 
a  long  outcrop  of  it  at  the  southeastern  base  of  Clinch  Moun- 
tain, forming  Poor  Vail  y 

863.  In  Hawk  a  n  t  he  ou  hea  t  of  tbe  mountain  mentioned, 
the  great  fault,  wh  h  n  T  nn  a  east,  1  ©s  not  far  from  the  base  of 
Clinch,  througho  wh  e  nghbad  nahw  considerably  to  the 
east,  alloning  th  ].  en  e  f  an  c  e  n  jn  linal  trough,  several 
miles  wide,  hold  g  L  w  Ca  bon  f  u  ata  On  the  northeast  side  of 
this  s/nclinal,  the  Black  Shale  comes  up,  and  forms  the  outcrop  in  Poor 
Valley.  On  the  southeast  side,  the  formation  outcrops  in  a  curving  and 
broken  lino,  running  not  far  from  the  western  and  northern  base  of  the 
Devil's  Nose. 

864.  At  a  point  on.  this  outcrop  of  the  Black  Shale,  about  six  miles  in  a 
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northwesterly  direotion  from  Eogeraville,  a  shaft  was  sunk,  a  number  of 
years  ago,  for  copper.  The  copper  waa  not  found,  as  might  have  been  an- 
ticipated, but  tho  shaft  soon  became  filled  with  strong  alum-water,  and  is 
now  a  medicinal  well  of  oonaidorahle  reputation. 

865.  Linear  ontcrops  of  the  Black  Shale  skirt  the  Dyeatone 
rocka  in  Powell's  Mountain,  Wewman's  Eidge,  and  in  White 
Oak  Mountain.  SneedviJIe,  aawe  have  seen,  is  located  upon 
it.  (See  §§  753-774.)  As  to  its  occurrence  in  the  Dyeetone 
Eidgea,  and  its  manner  of  outcrop  in  East  Tennessee,  from  be- 
neath the  Carboniferous  limestones  of  the  Table-land,  including 
Lookout  Mountain  and  Walden'a  Ridge,  see  §§  756,  779,  785- 
791,  and  the  diagrams  on  pages  139, 142, 190,  208,  as  well  as  the 
Map. 

866.  In  Middle  Tennessee,  the  Black  Shale  outcrops  all 
around  on  the  slopes  of  the  Central  Basin,  and  on  the  slopes  of 
the  high  ridges  within  it.  It  is  brought  down  lower  in  the 
hills  on  the  west  side  of  the  Basin  than  it  is  on  the  other,  and 
even  sinks  below  the  level  of  the  Cumberland  and  Duck  rivers, 
before  re-appearing  in  the  Western  Valley.  It  forms,  by  its  out- 
crop, one  of  the  concentric  rings  around  thecentral  area  ofthe 
Wells  Creek  Basin.  (§§364,  553.)  Its  position  in  relation  to 
other  formations  in  Middle  Tennessee,  has  been  illustrated  in 
a  number  of  sections,  to  which  reference  may  be  made.  See 
§§729,  732,  831,  and  tho  Map. 

867.  The  diagram  on  next  page  presents  a  section  running 
quite  across  the  Central  Basin,  from  TuUahoma,  through  Mur- 
fi'cesboro'  and  Ifashville,  to  the  summit  of  the  steep  grade  above 
Baker's  Station,  on  tho  Edgefield  and  Kentucky  Railroad. 
(§  732.)  It  illustrates  both  the  geological  and  topographical 
features  of  the  Basin.  The  section  has  already  been  referred 
to  several  times,  and  is  espccialSy  spoken  of  in  §  665.  It  ex- 
hibits clearly  the  position  the  Black  Shale  Group  holds  on  each 
side  of  the  Basin,  as  well  as  the  relation  it  sustains  to  the  other 
formations. 

808.  It  may  be  well  to  add  here,  that  the  diagram  illustrates  what  has 
been  said  in  I  336,  and  especially  in  §  S67,  as  to  the  elevation  of  the  strata  in 
Middle  Tenne.^see  in  a  dome.  In  §  3S6  the  summit  of  the  dome  is  stated  to 
have  been,  before  denudation,  over  the  central  part  of  Eutherford  ;  it  was 
rather  over  the  BoutKem  part  of  this  county.    See,  also,  ^  208  and  200. 

869.  Minerals  of  the  Mack  Shale,  and  what  it  may  be  made  to 
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5t4  3             ^i'^t  yi^^d-     The  principal min- 

j^t|=  e  rale  occur  ring  in  connec- 

l^-^l  tion  with  the  Black  Shale, 

^  I  g  t.  aro  as  follows : 

^Ifl  (1)  -^nVe,  (Sulphuretof 

■fe.S;E|  Iron,)  already  mentioned 

|lr^  C§  852.) 

I^ij  (2)  Bitumen,  (Asphal- 
^IS'I  turn.)  The  shale  is  im- 
||a||  pregnated  with  it,  (§  852.) 
S^-i'f  ^^^^  occurs,  rarely  pure, 
^I'Ot:-  in  thin  seams,  from  the 
^^"-ca  eighth  of  an  inch  to  an 
=  |.g^«  ineh  in  thickness.  The 
I  E|a|  bitumen  of  these  shales  ia 
■=;jg»«  hardly  an  asphaltnm,  he- 
's E"i|^  ing  generally,  perhaps, 
"^'1'-  ™ore  like  the  bitumen  of 
■;;£JS.M  cannel  coal. 
f  H  "-  ^  (3)  Petroleum,  oozes  from 
"aSa"  ^^  formation  at  a  few 
||«|rS  points  in  the  valley  of 
SSo'SI  Obey's  River,  in  Overton 
"f!^„  County. 

.|||£|  (4)  Co^jjeras,  in  efflorcs- 

(=^°i^  ceneesandincrustationson 

S^slJ  the    shales    in    sheltered 

:s2'^i-o  places — "rock      houses." 

i  g|f  a  Localities  very  numerous, 

|^5a|  and  in  all  the  counties  in 

l||i"B  which  the  formation  out- 

£ t^B%  crops  to  any   considerable 

||'1|.  extent.         This     mineral 

"  Is^g"!  comes  from  thedecompo- 

lllls  sition  of  the  pyrite  in  the 

^"^°&|  shale. 

I-I'cl^  (5)  Alum,  both  iron  and 

^'^cl-  potash  alum;  the  first  most 

l^i'S^  abundant.     This  mineral 

slJolJ  occurs,  like    the    last,   iu 

"1 3?  I  efflorescences   and  incrus- 
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the  "rock  houses,"  and  quite  abundantly.  In 
many  of  these  places,  are  cart  loads  of  material,  made  up  of 
earth,  crumbling  shale,  copperas  and  alum.  The  localities  are, 
perhaps,  the  most  numerous  in  Jackaon,  Overton,  Putnam, 
DeKalb,  Cannon,  Coffee,  Franklin,  Lincoln  and  Giles  counties. 
870.  The  Black  Shale  might  be  used  profitably  at  many 
points,  in  the  vicinity  of  the  railroads,  for  the  manufacture  of 
both  copperas  and  alum.  The  pyrite  in  the  rock  contains  both 
sulphur  and  iron,  and  when  moist  and  exposed  to  the  air,  spon- 
taneously changes  into  copperas,  "When  this  change  takes 
place  in  contact  with  ahale,  as  it  generally  does,  both  copperas 
and  alum  are  formed.  The  shale  contains  alumina,  one  of  the 
essential  ingredients  of  alum,  and  the  pyrite,  for  the  most  part, 
supplies  the  others.  This  produces  an  iron  alum,  bnt  the  ad- 
dition of  potash  would  convert  it  into  common  alum.*  It  is 
not  proposed  to  give  the  details  of  the  process  by  which  the 
substances  mentioned  may  be  manufactured  from  the  shale. 
Any  one  interested  in  this  matter  can  find  these  in  Ure's  Dic- 
tionary of  Arts,  Manufactures  and  Mines,  and  in  works  on 
Chemical  Technology.  It  is  very  certain  that  alum  and  cop- 
peras could  be  manufactured  from  this  shale,  on  a  large  scale, 
in  Tennessee,  under  very  favorable  conditions  as  to  material 
and  its  a 


871.  Were  it  not  for  the  presence  of  pyrite,  which,  in  decom- 
posing, disintegrates  the  shaie,  the  formation  would  bo  a  source 
of  roofing  slate,  and  would  afford,  also,  smooth  and  very  large 
flags ;  but  the  mineral  that  makes  it  an  alum  and  copperas- 
producing  rock,  unfits  it  for  these  purposes.  For  the  same 
reason  it  is  worthless  as  a  building  material.  Stone-fences,  or 
walls,  built  of  it,  last  but  a  few  years.  They  crumble  down 
into  heapsof  shaly  stuff,  which,  when  protected  from  the  rains, 
is  well  mixed  with  copperas  and  alum.  A  notable  instance  of 
the  worthlessness  of  this  rock  as  a  building  material,  is  seen  at 
Blount  Springs,  in  Alabama.  At  that  place,  a  number  of  years 
ago,  several  cottages,  for  the  accommodation  of  guests,  were 
built  of  it.    In  1866,  the  writer  was  there,  and  the  slate  ci 

•  Many  of  the  "  rock  houses"  have  been  frequented  by  Indians  and  hi 
them,  perhaps,  regularly  inhabited.  This  has  been  the  means  of  briii) 
hence  potash,  into  them,  to  which,  perhaps,  the  formation  of  amall  qna 
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had  crumbled  into  jnat  aucli  heaps  as  those  mentioned,  and, 
where  sheltered,  were  ready  for  the  alum  maker. 

872.  An  interesting  circumstance  connected  with  the  Black 
Shale  is,  that  it  can  be  made,  as  stated  in  §  853,  to  yield  oils, 
suitable  for  illuminating,  lubricating,  and  other  purposes,  by 
distilling  it  in  close  vessels.  The  bituminoue  (or  hydro-car- 
bonaceous) matter  in  the  shale  (§  8B2)  is  decomposed  by  the 
heat,  and  converted  into  the  oils,  which  are  difitilled  over  and 
condensed  in  suitable  vessels.  The  richest  of  the  shales  will 
produce  from  thirty  to  forty  gallons  of  oil  to  the  ton,  but  ordi- 
narily they  yield  much  less  than  this. 

From  this  it  is  seen  that  the  Black  Shale  is  a  source  of  sup- 
ply of  "  coal  oil,"  as  the  fluid  in  use  is  called  in  parts  of  Ten- 
nessee, to  fall  back  upon  when  the  petroleum  wells  are  ex- 
hausted. 

873.  Below  is  an  extract  taken  from  the  Eeport  on  the  Geol- 
ogy of  Canada,  (1863,  p.  784,)  giving  an  account  of  the  pro- 
duction of  oil  from  bituminous  shales  in  that  country.  The 
shales  in  Bosanciuot,  mentioned  in  the  latter  part  of  the  extract, 
are  most  likely,  synchronous  with  those  of  the  Tennessee  Black 
Shale : 

In  1859,  works  for  olitaining  these  oils  were  erected  on  tbe  locality  of 
this  shale,  near  the  town  of  Collingwood.  Twenty-four  longitudinal  easl^ 
iron  retorts  were  set  in  two  ranges,  and  heated  by  means  of  wood;  of  which 
twenty-flTe  cords  are  said  to  haTe  been  required  weeltly.  The  shale, 
broken  into  small  fragments,  was  heated  for  two  or  three  hours;  from 
eight  to  ten  charges  being  difitilled  in  twenty-four  hours.  In  this  way,  it 
is  said  from  thirty  to  thirty-six  tons  of  shale  were  distilled  daily,  and 
madeto  yield  250  gallons  of  crude  oil,  corresponding  to  about  three  per 
cent,  of  the  rock.  By  a  farther  continuance  of  the  heat,  a  small  addi- 
tional proportion  of  oil  was  obtained  from  the  shale;  but  it  was  found 
more  economical  to  withdraw  the  charge  after  two  hours  and  a  half.  The 
bed  of  shale  available  for  the  purpose,  adjoins  the  works,  and  was  furnished, 
ready  broken,  at  twenty  cents  the  ton  The  cost  of  crude  oil  from  the 
shale  was  stated  by  the  manufacturers  to  be  fourteen  cents  the  gallon, 
When  rectified  and  deodorized,  it  gave  from  forty  to  fifty  por  cent,  of 
burning  oil,  and  from,  twenty  to  twenty-five  per  cent  of  pitr  h  and  waste, 
the  remaining  being  aheavy  oil,  fitted  for  lubricating  purpo=pi  After  two 
or  three  unsuccessful  trials,  and  the  repeated  destruction  of  the  works  by 
fire  Ihoy  were  at  last,  in  1860,  got  into  successful  operation,  and  a  ready 
market  was  found  for  the  oils.  Data  are,  however,  wanting  to  show 
whether  the  enterprise  was  remunerative;  and  it   was    after   sorae  lime 
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abandoned,  partly,  it  is  probable,  on  account  of  the  competition  of  the  pe- 
trolium  of  Enniskillen,  which  was  about  tliat  time  brought  into  market  in 
large  quantities,  and  at  a  very  low  price.  Should  it,  however,  at  anytime, 
be  found  advantageous  to  renew  the  experiment  of  distilling  the  bitu- 
minous shales  of  this  formation,  those  of  Collingwood  offer  very  favorable 
conditions,  from  their  accessible  position,  and  also  from  the  ready  means  of 
transport  afforded  both  by  the  lake  and  the  railway. 

The  shales  of  the  Devonian  series  in  Boaanquet,  are  not  less  rich  in  com- 
bustible materials  than  those  of  Collingwood.  An  experiment  made  on  a 
small  scale,  gave  4.2  per  cent,  of  oil,  which  is  equal  to  about  ten.  gaOons  to 
the  ton  of  shale.  The  speciraen  was  obtained  from  Cape  Ipperwash,  where 
a  section  of  twelve  or  fourteen  feet  of  the  shale  is  exposed.  They  here 
contain  so  much  organic  matter,  that  the  broken  shale,  which  forms  the 
shingle  of  the  beach,  is  said,  when  set  on  fire,  to  continue  burning  for  a 
considerable  time.  Large  portions  have  been  thus  burned,  and  have  as- 
sumed a  reddish  color.     These  shales  are  also  seen  in  Warwick  and  Brooke. 

873a.  Tte  Black  Shale  is  the  source  of  hundreds  of  "Sul- 
phur Springe."  The  so-cailed  sulphur -water  is  water  impreg- 
nated with  stlphureted  hydrogen  gas,  one  of  the  substances 
resulting  from  the  decomposition  of  the  pyrite  (sulphide  of 
iron)  contained  in  the  ahaie.  The  sulphur-water  of  White's 
Creek  Springs,  in  Davidson  county,  of  the  Epperson  and  Eed 
Sulphur  Springs,  in  Maeon,  Winchester  Springe,  in  Franklin, 
Blkmont  Springe,  in  Griloa,  and  of  many  other  more  or  less  fre- 
quented places,  both  in  Middle  and  Bast  Tennessee,  flows  from 
tbia  formation. 

The  alum  well,  located  in  the  Black  Shale  in  Hawkins  County, 
has  been  mentioned.  (§  864). 
Sig.  22.     Vol.  1. 
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CHAPTER  XI. 

LO"WEK  CAEBONIPEEOTIS;    FORMATION  VIII. 

874.  We  now  reach,  in  our  upward  progress,  a  groat  group  of  atrala  in- 
tervening between  the  Black  Shale,  just  descHhed,  and  the  Coal  Measurea. 
Tb) 8  group  is  mostly  limestone;  in  addition,  it  contains  beds  of  shale,  a 
few  sandstones,  and,  in  its  lower  part  especially,  heavy  layers  of  chert.  Its 
n  thickness  is  about  1200  feet. 


87s.  It  has  been  found  oonvenient  to  divide  this  formation 
into  two  groups,  as  follows  : 

8,b.  ifouniain  Limestone,  tbe  greater   and  upper  portion,  the 
greatest  presentation,  of  which  is  on   the  slopes  of  the 
Cumberland  Table-land. 
8,a.    Silttsmis  Chtmp,   of  which  eberty  limestones,  calcareo- 
siliceouB  rocks,  and   iieavj   layers  of  solid   chert,  are 
quite  characteristic ;  forms,  often,  ridges  in  the  Eastern 
Valley,  and  plateaus  (the  Highlands)  in  Middle  Ten- 
nessee. 
This  division  in  the  most  useful  that  can  he  made,  so  far,  at 
least,  aa  the  consideration  of  the  topographical  andagricukural 
features  of  the  State  are  concerned.    Bach  member  will  be  the 
snbject  of  a  section. 


Section  I. 
THE  SILICEOUS    GROUP.     (8,a.) 


LIMKBTONB — TrSBFUL  BOCKS,  MIBBBALS,  AGRICULTURAL   FEATURJiS. 

876.  Tbe  name  "  Silieeaua  Slratunt,"   was   used  by  Troost  in  bis  Report 
and  was  intended  to  embrEioe  about  the  same  rocks  as  are  bei 
The  epithet.  Siliceous,  refers   to  the  fact  that  the  formation  co 
generally,  or  ia  in  good  part  made   up  of,  siliceous  material  ii 
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or  other.    This  material  may  be   chert,   fine  sandstone,   silico-calcareouB 
tocks,  or  siliceous  shale. 

877.  The  Siliceous  Group  includes  the  two  following  mem- 
bers, the  lithological  characters  of  which,  aa  observed  in  Middle 
Tennessee,  are  briefly  given. 

(b)  LilhoaiToiion,  or  Coral,  Bed;  this,  the  upper  part,  is  eherty  limestone, 
fossiliferous,  often  eriooidal,  sometimes  siliceous  and  argillacaous,  and 
everywhere  characterized  by  a  large  coral,  known  to  geologists  as  Z^VAoj- 
trotion  Canadense.  The  bed  is  the  equivalent  of  the  St  Louis  Limealone  of 
the  Missouri  geologists,  and  has  a  maximum  thickness  of  about  250  feet. 

(a)  The  Lomer,  or  Protean  Member ;  a  series  of  strata,  silioo-ealcareous  in 
the  main ;  often  limestone;  often  sky-blue,  silioo-calcareouB,  and  some- 
times argillaceous,  rock,  weathering  into  shale ;  the  series  containing,  as  a 
characteristic  feature,  especially  in  its  middle  and  lower  portions,  heavy 
layers  of  chert,  ranging  in  thickness  from  an  inch  to  two  feet,  and  alter- 
nating with  the  other  rooks  of  the  member.  In  addition,  the  series  holds 
layers,  and  locally  heavy  beds,  of  crinoidal  limestopes. 

The  strata,  very  generally,  escepting  the  purer  limestones,  are  sparsely 
dotted  with  small  concretions,  usually  siliceous.  At  a  few  points,  well- 
formed  geodea,  lined  inside  with  quartz  crystals,  occur  of  considerable  size. 
Thickness,  in  general,  from  250  to  300  feet,  but  falling,  in  the  southern  part 
of  the  State,  below  this. 

878.  (a)  Lower,  or  Protean  Member. — I  have,  above,  briefly 
characterized  the  two  members  of  the  Group  aa  they  are  pre- 
sented west  of  the  Cumberland  Table-land. 

The  lithological  features  of  the  Lithostrotion  Bed  are  com- 
paratively constant.  But  not  so  with  the  Lower  Member.  In 
some  sections  the  layers  of  chert  in  this  are  wanting,  as  at  Par- 
adieo'a  Hill,  on  the  Clarksville  road,  in  the  northwestern  part  of 
Davidson  county,  (§  246,)  where  the  mass  is  siliceous  and  ar- 
gillaceous limestone,  containing  smalt  calcareous  and  siliceous 
concretions,  and  running  down  into  blaiah  ehalo,*  See,  also, 
§  732.  Again,  on  Obey  Elver,  in  Overton  county,  near  the 
Kentucky  line,  the  rock  is  of  such  a  character  as  almost  wholly 

•  In  ]*46,  Dr.  D.  D.  Owen  and  Dr.  J.  G.  Horwood  made  the  following  section  at  this 
point  (RBflearehos  among  the  Protoiois  Bnd  Carboniferous  Kooks  of  Central  Kentucky, 
*c.,p.*.) 

(4)  At  top;  soil,  ailiaeous beds,  and  nodules IT  feet. 

(3)  Fine  siliceous  cook,  with  segregations  of  impure  limastone 2»  feet, 

(2)  Impure  argillaceous  limestone,  with  calcareous  coucretions,  and  beds  of 
water-limestone,   passii^  downwards  into   bluish  gray  arenaceous 

shale 178  faet. 

(1)  Top  of  illaa)^  SAoie  at  the  foot  of  the  hill,  and  at  a  Tertictd  distance  below 
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to  weather  into  shale.  These  instances  are,  however,  excep- 
tional. The  chert-layers  are  generally  present,  and  outcrop  in 
the  upper  parts,  and  at  the  tops  of  the  hills  on  all  sides  of  the 
Central  Basin.  They  cap,  too,  the  highest  hills  and  ridgea 
within  it.  As  presented  around  the  Basin,  the  Lower  Member 
of  the  Silicooas  Group  is  often  a  leached  mass  of  chert-layera, 
alternating  with  sandy  shale. 

879.  In  the  southern  part  of  the  State,  at  certain  points,  the 
naeniber  is  cherty,  crinoidal  limestone,  resembling  the  Lithos- 
trotion  Bed  above.  In  fact,  going  southward,  the  lower  mem- 
ber becomes  thin,  and  below  Huntsville,  on  the  anticlinale  of 
Alabama,  the  two  members,  in  my  opinion,  become  one  bed, 
characterized  throughout  by  Litkostrotion  Canadeitse.* 

880.  It  may  be  well  to  mention  here,  some  of  the  local  beds 
occurring  in  the  Lower  Member  of  the  Siliceous  Group  in  Middle 

Layers  of  gray  critwidal  UTiteaUme  occur  at  many  points ;  aometimes  these 
heeome  beds  from  ten  to  fifty,  or  more,  feet  in  thiclicess.  They  are  either 
puro  or  impare  limestone.  Such  beds  furnist  tie  crinoids  of  White's 
Creek,  in  Davidson  county,  and  at  other  points. 

881.  In  Hickman  counly,  on  Piny  Kiver,  and  extending  northwesterly 
to  the  valleys  of  Sugar,  Tumbling,  and  other  creeks,  in  Humphreys,  is  a 
bed  of  oiirrent-formed,  metal-ringing,  bluish  gray  limestone,  mads  up  of 
grains  of  comminuted  shells.  It  occupies  a  position  on,  or  near  the  Black 
Shalo,  and  has  a  masimum  thickness  of  not  less  than  150  feet,  though  its 
thickness  is  generally  much  less.  The  bed  occurs  near  the  top  of  the  bluff 
at  Montgomery's  Mill,  and  represents  the  Siliceous  Group  in  the  section 
presented  at  that  p) ace,  (S«eJ82I.)  The  entire  bed  is  sufficiently  well 
characterized  in  what  is  said  of  it  in  the  section  referred  to.  The  bed  is 
seen  at  Vernon,  on  Piny.  It  contributes  not  a  little  to  the  agricultural 
value  of  the  Piny  Kiver  Talley.^ 

882.  In  the  Checkered-hauH  bluff  on  the  Cumberland  River,  in  Stewart 
County,  mentioned  in  g  365,  the  layers  of  rock  are  separable  into  two 
groups;  the  upper,  including  gray  and  crinoidal  limestone,  with  more  or 
less  chert  in  nodules,  and  from  200  to  250  feet  in  thickness,  is  the  Litbos- 
trotion  Bed;  the  lower  is  a  bed  of  calcareous  rook,  full  of  burr^  chert,  a 
thickness  of  150  feet  of  which  is  exposed  in  the  bluff.  The  upper  portion  of 
the  latter  rock,  aside  from  the  abundance  of  the  burs,  is  something  like  the 
metal-ringing  limestone  mentioned  in  the  last  paragraph.  The  thickness 
of  this  rock  is,  perhaps,  considerably  more  than  150  feet  It  occurs  at  a 
number  of  points  in  Stewart  County,  and  lies  not  very  far  above  the  Black 
Shale. 

na,  I  haye  seen  a  nnmber  of  apooimens  of  Ihis 
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883.  In  tha  counties  of  Wayne,  Lewis,  Hickman,  Humphreys,  and  in 
the  woatem  parts  of  Williamaon  and  Maury,  tte  base  of  the  Siliceous 
Group  often  presents  itself  as  a  pale  blue,  fetid,  ealeareo- siliceous  shale, 
alternating  in  layers,  more  or  less,  with  chert.  At  some  points  the  chert 
layers  are  numerous,  mafcing  half,  or  more  than  half,  the  mass;  then, 
again,  they  are  wanting  through  considerable  vertical  distances,  so  as  to 
leave  beds  of  shale,  without  chert,  from  t«n  to  fifty  feet  in  thickness.  At  a 
few  points  beds  of  this  shale  occur  from  PO  to  100  feet  in  thickness,  as  at 
Col.  Cooper's,  on  Swan  Creek,  in  Lewis  County,  where  it  is  nearly  or 
quite  100  feet,  »ni  without  chert.  The  sliale  is  seen  in  Green  Biver,  at 
"Waynesboro',  measuring,  a  little  below  the  town,  40  feet.  It  is  also  shown 
in  the  section  at  White's  Mill,  on  Buffalo.  (§  859.)  It  occurs,  however,  at 
numerous  localities.  The  shale  at  Paradice's  Hill,  (|  878,  note.)  maybe 
referred  to  it.  I  have  said  that  it  is  fetid ;  it  has  often,  however,  an  agree- 
able and  remarkable  aromatic  odor. 

This  shale  is  mainly  interesting  from  the  fact  that  it  contains  a  fauna 
which  has  not  been  much  stuJied,  and  in  which  species  of  Trilobiies,  Conu- 
laria,  Atrgpa,  Disdna,  Linguta,  Chonetea,  Leda,  Pteuroiomaria,  and  of  other 
genera,  occur. 

884.  In  much  of  the  region  between  the  Central  Basin  and  the  Western 
Valley,  especially  in  Lewis,  Wayne,  Perry,  Ilickman,  Dickson  and  Hum- 
phreys counties,  the  Lower  Member  of  the  Siliceous  Group  often  presents 
itself,  as  a  stratified,  leached  mass  of  soft,  pale-yellowish,  or  orange-gray, 
porous  aandaione,  which  can  he  easily  sawn  or  cut  with  an  aio.  Many  expo- 
sures, sometimes  great  bluffs,  of  this  material,  occur  at  intervals  along  the 
water  courses  th  1  k  h  1  1  ua  part  and  its  sky- 
blue  color  by  w    th        g 

It  is  a  cnmm  m  t  t        1    g  th       gh  th       gion  mentioned, 

to  meet  with       f    m  h  h  t     1  y   b    It  out   of  square 

blocks  of  th  d  A       b    Id    g   m  1    t  w  11   answer  well  for 

many  purpo  B  t       h  h     b  t      t  d       t  of  it.     After 

exposure  it  h      m      h    d      th       wh       fl       q  1      The  manner  of 

working  this        d  to  d  th  d 

different  rock  th  I  meatot        f  M 

885.  The  h  a  fVi  dfh  tmybe  mentioned 
in  connection  with  the  sandstone  above.  The  rocks  of  the  formation,  and 
more  especially  the  chert,  instead  of  presenting  their  weathered  masses  iu 
the  form  of  a  soft  sandstone,  often  afford  considerable  beds  of  a  harsh,  pul- 
verulent, white,  stratified  substance,  locally  called  chalk.  About  three 
miles  south  of  Waynoahoro'  is  the  mouth  of  a  tributary  of  Green  Kiver, 
which  is  known  as  Chalk  Q-cek,  so  named  on  account  of  the  occurrence 
of  the  chalky  substance  in  its  bed  and  along  its  banks.  The  "  chalk"  is 
seen  for  three  or  four  miles  along  this  stream.  On,  beyond  this  valley, 
and  about  nine  miles  from  Waynesboro,  on  1*811  Branch,  a  tributary  of 
Indian  Creek,  an  exposure  of  30  feet  of  it  was  observed.  It  also  occurs 
in  the  heads  of  the  hollows  leading  down  into  the  valley  of  Beech  Creek, 
snd  in  similar  positions  on  the  waters  of  many  other  creeks. 
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As  presented  in  tie  banks  of  the  streams,  it  is  an  alternation  of  soft  and 
harder  layers,  mostly  white,  some  of  it  yellowiah.  It  ia  mainly  silieeoue, 
and  layers  occur  showing  the  transition  from  chert  to  "'elialli."  Occasion- 
ally a,  thin  layer  of  plastic  clay  occurs  with  the  others.  The  material  fre- 
quently resembles  kaolin,  and  has  been  mistaken  for  it.  It  occurs  in  great 
quantities,  and  doubtless  will  be  put  to  some  useful  purpose.  If  the  oppor- 
tunity be  presented,  it  will  be  investigated  with  reference  to  its  eoouomio 
relations. 

886.  Thia  Lower,  or  Protean,  Member  of  the  Siliceous 
Gronp,  is,  in  general,  equivalent  to  the  divisions  of  the  Lower 
Carbonifcroas  Limestone  lying  below  the  St.  Louia  Limeatooe. 
It  ia,  pcrhapa,  more  especially  the  equivalent  ol  Ihe  Keokak 
Limestone;  it  contains,  however,  some  Burlington  forms. 
Below  are  some  of  the  speciea  occurring  in  thia  member.  It 
was  my  intention  to  give,  so  far  as  possible,  a  fail  list  of  all  the 
Lower  Carboniferous  species  that  have  been  met  with  in  Ten- 
nessee, but  want  of  time  prevents  it.  The  "White's  Creek  Cri- 
noi'3s,  of  Troost,  are  from  this  formation,  but  few  of  them, 
however,  are  included  here.* 

(1)  ^irifer  imbrex,  Hall.      Occurs  immediaiely  above  the   Black 

Shale  below  Huggins's  Mill,  near  Manchester,  in  Coffee 
County,  associated  with  PreduHus  semireticulaius ;  also  in  the 
same  horizon  at  IVhitc's  Oreek  Springs,  and  near  Col.  Eobin- 
son's,  on  the  Middle  Fork  of  Cold  Water,  in  Lincoln  County. 

(2)  Spirifer  subisqiialia?     Hall.      Sumner   County,    Louisville  and 

Nashville  Railroad  Tunnel. 

(3)  SpiH/er  teniiicosiatue,  Hall  7    Same  locality  as  the  last. 

(4)  Spirifer  saiorbicidaTiB,  Hall.     Tunnel  of  Louisville  and  Nash- 

ville Railroad;  and  also  Col.   Robinson's,  in  Lincoln  County. 

(5)  ^irifer  eabcuapidaim,  Hall.    Hawkins  County,  East  Tennessee. 

(6)  j^ri/in- Knea^,  Martin.     [S.  pie'udolmeattis,  Hall.)     Many  local- 

(7)  0(to  Michelini,   L'Eveille.    White's   Creek;    Col.  Eobioson's, 

Middle  Fork  of  Cold  Water,  Lincoln  County. 

(8)  Flalycerni   egmlaiera  f  Hall.     Falls  of  Caney  Fork,  below  Col. 

Bosson's  house. 

(9)  Qranatocrimis  granulatua,  Eoemer.      (O.  ddariformia,   Troost.) 

Middle  Fork  of  Cold  Water,  Lincoln  County. 

(10)  AgaHcocritaii    Ainerictmvs,    Roemer.      (A,    (mSbtojus,   Troost.) 

Cannon  County,  near  Woodbury]  White's  Creek  Springs. 
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(11)  Acino  nnua    onicus,   Cassedy  and  Ljoa.     (conoorimia  iubercu- 

loiiis  T  oost )     White's  Creak  Bprings;  Cannon  County  asso- 
at  d  w  th  the  last. 

(12)  A    no  nnis  Jfashvillm,  TtoosL     "White's  Creek;  Kidgein  Sum- 

ner County. 
{13}  AetiiiocHmia  (Saioerinw)  magnificua,  Cassedy  and  Lyon.  White's 

(14)  AciinocriniM  {Dorgcnmis)  GouMi,  Hall.     Eidge  Sumner  County. 
{15)  Vt/alhocrinus  atellattu.  Hall.    "White's  Creek  Springs. 

(16)  FoTbesiocrinvs  Meeki,  Hall.     Same  locality  as  the  last. 

(17)  Forbeaiocrimu  Saffbrdi,  Hall.     Near  "White's  Creek  Springs,  in 

Davidson  County. 

(18)  Icthiocrinis  Uansfwrnis,  Troost.     White's  Creek  Springs. 

887.  MoBtof  the  above  species,  occurring  out  of  Tennessee, 
are  Keokak  forms.  Spirifer  imbrex  and  Ortkis  Michelini  are 
found  in  tlie  Burlington  Limestone.  Spirifer  subcequalis,  and 
S.  tenuicoslatus  are  Warsaw  forma,  and  the  latter  also  Keokuk. 
(See  table  at  the  end  of  this  chapter.) 

888.  (b)  Upper  Lithostrotion  Bed;  St.  JJowis  Limestone. — 
Some  of  the  general  features  of  this  member  of  the  Siliceous 
Group,  as  it  is  presented  in  Middle  Tennessee,  have  been 
given  in  §  877.  The  chert  of  these  rocks  is  quite  characteristic 
ae  well  as  the  large  corals. 

It  occurs,  for  the  most  part,  in  nodular  or  lenticular,  though 
oflen  rough,  masses,  and  not  in  extensive  layers,  like  the  chert 
or  flint  of  the  lower  siliceous.  Moreover,  it  is  usually  highly 
fossiliferous,  abounding  in  lace-like  hryozoa.  "Whenever  the 
rocks  of  the  Lithostrotion  Bed  are  present,  the  surface  is  strewed, 
more  or  less,  with  loose,  half -decomposed  masses  of  chert,  from 
which  fossils  may  be  obtained.  The  soil  overlying  it  is  gen- 
erally red,  made  so  by  oxide  of  iron  liberated  in  the  de- 
composition of  the  cherty  masses.  And  here,  I  am  inclined  to 
think,  we  have  a  clue  to  the  source  of  the  iron  accumulated  in 
the  ore-banka  of  our  western  iron-region. 

889.  There  is  no  considerable  area  in  Middle  Tennessee,  pre- 
senting the  lower  rocks  of  the  Siliceous  Group,  in  which,  upon 
the  highest  points,  as  upon  the  ridges,  traces,  at  least,  of  the 
Lithostrotion  Bed  are  not  to  be  found.  It  is  a  very  common 
circumstance,  in  traveling  on  the  Highlands,  to  meet  with  the 
laj-ge  coral  (always  silieified)  and  the  chert  characterizing  the 
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formation.  Eveo  in  the  areas  where  all  the  limeBtone  Las  been 
leached  away,  aome  of  these  are  often  left  to  tell  of  its  former 
presence. 

(Pia.l.)  (Fi«.2.) 


Liibosirotiosi    Canadense. 

The  above  cuts  are  representations  of  the  large  coral  to  which  reference  is 
so  frequently  made  in  this  section.  Fig.  1  is  a  view  from  above,  showing 
the  cup-like  ends  of  the  prisms ;  flg.  2  is  a  lateral  view. 

(Taken  from  Dana's  Manual.) 

890.  This  bed  may  be  regarded  as  covering  an  area  nearly 
co-extenaive  with  that  of  the  Highlands  of  Middle  Tennessee 
(page  81,)  although,  at  many  points,  but  a  few  of  its  lowest 
layers  are  present.  At  some,  all  is  gone,  as  I  have  stated,  but 
remnants  of  its  cherty  parts.  Where  absent,  or  nearly  so,  the 
Lower  Siliceous  being  at  the  surface,  the  country  is  generally 
poor,  and  such  regions  constitute  the  ''barrens."  (See  §  216.) 
Where,  however,  the  Lithoatrotion  Bed  ia  present,  in  some 
volume,  the  soil  is  red  and  the  lands  are  generally  rich.  In  the 
areas  spoken  of  in  §  217,  it  is  this  formation  which  gives  the 
lands  their  character. 

891.  An  interesting  topographical  feature,  more  nearly  con- 
nected with  this  formation  than  any  other,  is  presented  in  the 
"sink-holes"  which  everywhere  occur  within  the  areas  under- 
laid by  it.     See  §  218. 

892.  The  following  places  are  located  upon  tlie  Lithostrotion  Bed; 
Springfield,  Clarltsviile,  Charlotte,  Dover,  Lawrenceburg,  Winchester,  Mc- 
Minnville,  Sparta,  Smithville,  Cookville  and  Livingston.  Waverly,  Cen- 
treville,  Linden  and  "Waynesboro"  are  upon  strata  of  the  Lower  Member 
of  the  Siliceous  Groupi  while  Hewberg  and  Manchester  ooeupy  an  inter- 
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mediate  position.     Camdea,  in  Benton,  is  located  on  tlia  siliceous  group,  on 
the  line  of  its  western  abrupt  termination. 

893.  The  most  marked  area  underlaid  by  these  rocks,  is  the 
belt  spoken  of  in  §  217,  lying  along  the  western  base  of  the 
Cumberland  Table-land.  The  rocks  of  the  bed  generally  out- 
crop, in  considerable  volnme  at  the  base  of  the  Table  land  on 
its  west  side,  extending  more  or  leaa  upward  on  its  slopes.  An- 
other marked  area  is  found  in  the  counties  of  Robertson,  Mont- 
gomery and  Stewart,  north  of  the  Cumberland  Eiver.  The 
fertile  red  lands  of  this  area  give  us  our  most  important  tobac- 
co region.  In  it  may  be  included  the  plains  of  Southern  Ken- 
tucky, much  of  which  are  based  on  the  same  formation. 

894.  It  may  be  well  to  introduce  here  a  section  of  the  rocks 
at  Clarkaville,  in  further  illustration  of  the  character  of  the 
Lithoatrotion  Bed.  The  section  was  taken  near  the  mouth  of 
Red  Eiver,  at  a  time,  however,  when  the  Cumberland  was  tol- 
erably high,  and  covered  the  lowest  layers.     (Compare  §  882.) 

(7)  Roeka  at  the  top  of  the  hills  covered  with  soil;  loose,  fos- 
siliferous,  chert;  masses,  nitfa  occa^ionaUy  a,  speoimen 
of  L.  Caaadense   strewed  over  the  surface 30  feet. 

(6)  BluUh  timealane,   siliceous,   moderately    cherty,  contains 

small  concretion ar J   cavities ,    .  15  feet. 

(5)  Limestone,  not  cherty,  contains  a  small  Granatocrinus 20  feet. 

(4)  ii»M3(one,  mostly  likeNo.  6;   contains  i/.   Canadenae 32  feet 

(3)  lAmeatone,  like  that  abovD,  with  plates  and  spines  of  spe- 
cies of  Arclxeoddaris  abundant,  fragments  and  plates 
of  JSeUmilea  muliipora,  in  its  lower  part  PeniremUes  ob- 
liqiiatua?  etc 48  feet, 

(2)  Limtsione,  llghtbluiah,  massive,  orinoidal,  semi-oolitic, 
without  chert;  somoof  the  layers  abound  in  plates  of 
Meloniies;  thirty  feet  meaaured down  to  the  high  water 
at  the  time,  say 40  feet. 

(1)  Below  the  last,  as  seen  at  other  times,  the  limestone  is 
thin-bedded  and  cherty,  containing,  occasionally,  cri- 
noidal  layers;  seen  in  the  bed  of  the  river  about 
Clarksvllle,  say 30  feet. 

895.  The  beds  above  are  all  fossiliferous.  Among  the  species  occurting 
are  Spirffer  Imeaiua,  S  ienuicoslaiua,  S.  aubcardiiformis,  Hemiproniies  crenii- 
tria,  Pentremiits  conoideua,  the  small,  undescribed  Zaphreniis,  mentioned  in 
the  list  below,  plates  of  species  of  Meloniies,   more  or  less,  in  all  the  beds, 
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896.  The  following  are  a  few  of  the  species  occurring  in  the 
Lithostrotion,  or  St.  Louis,  Limestone  of  Tenneaaoe.  It  is  my 
purpose  to  give  a  more  complete  list  on  some  future  occasion. 
The  fossils  are  generally  silicified. 

(1)  lAthosiroiwti  Catmdenie,  Castelnau.    Found  at  nearly  all 

points  with  the  rocks  of  the  formation. 

(2)  Lithoslroiionproliferum,  Hall.    Clarlisville  and  Cowan  |  not 

as  common  as  the  last. 

(3)  Zaphreniia  ipimtlifeTa,  Hall.     Many  loealitios. 

(4)  Zaphrentie,  undea  7  a  small  species,  from  a  half  to  three- 

fourths  of  an  inoh  in  length,  having  short  spines  on  its 
surface,  occurs  abundantly  at  Clarlisville,  Charlotte, 
Estill  Springs,  and  also,  as  Mr.  "Worthen  informs  me, 
at  Spurgen  Hill,  Indiana. 
(6)  Pmiremitei  conoideus,  Hall.  Clarkaville,  Iron  Mountain 
Furnace,  Charlotte,  Cowan,  &o. 

(6)  Pffntremitei  obliqualuif  Roomer.     (See  plate  I,  Pig.  2  a,  b, 

c,  d.)  Its  horiaon  is  given  in  the  Clarksville  section 
above. 

(7)  Dicchorimts  simplex,  Shumard.     Charlotte,   and  at  other 

points.  Dr.  Trooat's  specimens  of  "Doiioktarinaa  ovaiis," 
the  same  as  this,  were  not  found  at  Sparta,  Teon.,  but 
came  from  a  point  a  few  miles  north  of  Scoltsville,  in 
Kentucky.     Sparta,  however,  might  be  a  locality. 

(8)  Melonitee  mulUpora,  Owen.     Clarksville,   Charlotte  and 

other  points. 

(9)  Melonites  Stewarlii,  Safford.     Differs  from  M.  Maliipora  in 

haTing  fewer  rows  of  plates  in  the  interambulacral 
spaces;  the  latter  also  rise  in  more  rounded  ridges. 
Other  points  of  difference  are  also  presented.  See  plate 
I,  Fig.  1,  a,  b,  c,  d.  The  precise  locality  of  this  fossil 
is  not  known  to  me;  it  is,  however,  from  Middle  Ten- 
nessee, and  I  have  reason  to  think,  from  the  Lithostro- 
tion  Bed.  I  take  pleasure  in  dedicating  this  species  to 
my  distinguished  friend,  Prof.  Wm.  M.  Stewart,  of 
Clarksville. 

(10)  Spirifer  temdcostatas,  Hall.     Clarksville,  Tunnel   of  the 

L.  and  N.  Railroad,  in  Suraner  county,  Charlotte, 
Cowan,  etc. 

(11)  Spwifsr  mhcwrdiiformi!,  Hall.    Clarksville. 

(12)  Spirifer  Keokuk,  HeXU     Cowan,  and   other  points;  may 

be  a  new  species. 

(13)  Spirifer   Leidyi,  Norwood    and   Pratten,      Clarksville, 

Charlotte,  Cowan,  Sparta,  &c. 
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(14)  ^rifer  apinojus,  Norwood  and  Fratten.     Same  localities 

as  lust. 

(15)  Spirifer  linealui,  Martin.     At  many  points. 

(16)  SemiproniUs  (SfrepiorAyncus)  crenJsn-ia.     At  many  local- 

(17)  Setzia  vera,  Hall.     Sparta,  Cowan,  &o. 
(IS)  Bhj/ncknnella  mulata,  ^bXI.     Sparta. 

(19)  Froductua    pileiformis,    McCheBney,      Clarksville    and 

Cowan. 

(20)  Productut  puneiatus,  Martin.  Clartssilla,  Charlotte,  etc. 

(21)  Conularia  J/mouriensij,  Swallow.    Sparta,  and  vicinity  of 

Clarksville.     A  fine  specimen  of  this  was  presented  to 
me  by  Prof.  "W.  M.  Stewart. 

897.  Many  of  the  above  species  are  characteristic  forms  of  the  St.  Louis 
Limestone;  others,  in  the  Northwestern  States,  are  found  in  horizons 
either  above  or  below  this. 

898.  Consideration  of  Siliceous  Group  in  General  Besumed. — 
As  yet,  I  have,  for  the  moat  part,  considered  this  Group  with 
reference  to  its  two  memters  in  Middle  Tennessee,  It  will  now 
be  taken  as  a  whole.-  So  far  as  its  presentation  in  East  Ten- 
nessee is  concerned,  no  division  ia  practicable. 

899.  The  group  is  one  of  great  extent  in  Middle  Tennessee. 
A  greater  or  less  thickness  of  its  strata  congtitutes,  at  all 
points,  the  cap-rock  of  the  natural  division  of  the  State,  de- 
scribed in  the  First  Part  of  this  Iteport  aa  the  Sighlands.  or 
Highland  Rim  of  Middle  Tennessee.  (See  pages  81-96.)  The 
area  of  the  Siliceous  Group  is  the  same  as  that  of  the  High- 
lands, and  both  have  the  same  limits.  To  the  siliceous  material 
of  the  former  is  to  be  attributed  the  present  existence  of  the 
latter,  as  a  plateau,  or  collection  of  plateaus.  This  material 
makea  the  strata  of  the  Group  weather-resisting,  and  bence, 
when  they  are  horizontal,  or  approximately  so,  plateau -making. 
The  Group  ia,  in  fact,  a  hard  crust,  which,  although  elevated, 
has  had  power  to  resist,  to  a  considerable  extent,  denuding 
agencies. 

900.  The  Central  Basin  is  a  large  oval  area  in  which  this 
CTUst  has  been  broken  through,  undermined,  and  removed. 
(§§  208,  209  and  867.)  Beneath  the  crust  the  strata  are  com- 
paratively soft,  yield  to  the  action  of  water,  and,  where  un- 
covered, wash  away.  In  this  way  not  only  has  the  Central 
Basin  been  formed,  with  its  ramifications,  like  those  of  the 
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Caney  Fork  aud  Duck  Eiver,  (§§  234,  235,)  "but  also  the  West- 
ern Valley  and  its  branches.  (§250-256.)     See,  also,  the  Map. 

901.  The  mutual  relations  of  tie  Lower  and  Lithostrotion  bede,  as  to 
the  proportional  parts  of  the  Highlands  they  underlie,  have  been  referred 
to  in  ^  889  and  890.  Among  the  areas  underlaid  by  Lithostrotion  rocks, 
certain  special  ones  are  mentioned  in  ^  893. 

902.  In  the  Valley  of  East  Tennessee,  the  Siliceous  Group, 
outside  of  its  topographical  relations,  has  very  little  interest 
attached  to  it.  It  does  not  present  itself  here  as  the  cap-rock 
of  a  plateau,  for  the  reason  that  its  strata,  like  those  of  the 
other  formations,  are  very  generally  tilted,  or  inclined  at  a 
considerable  angle  to  the  horizon.  It  is  here,  like  certain 
other  groups,  ridge -making,  and  for  reasons  that  have  been 
given,     (See  remarks  under  the  Iron  Limestone,  §  628.) 

903.  In  this  part  of  the  State  it  is  often  associated  with  the 
two  underlying  formations  of  the  Black  Shale  and  the  Dye- 
stone  Group,  in  the  Dyestone  Bidges,  the  three  making  the  trio 
mentioned  on  a  previous  page.  (See  §  783,  and  also,  §  862.) 

The  formation  occurs  at  nearly  all  of  the  presentations  of 
the  Black  Shale,  with  which  it  is  in  contact,  either  on  one  side 
or  the  other,  It  is  seen  in  the  ridge  immediately  west  of 
Montvale  Springs,  at  which  point  it  is  mostly  sandstone. 
(§  801  and  a,  in  diagram,  p.  190.)  It  occurs  along  the  eastern 
base  of  Clinch  Mountain,  and  generally  forma  a  ridge,  the 
Black  Shale  lying  between  it  and  the  mountain.  In  Hawkins 
it  outcrops  on  both  sides  of  the  synclinal  spoken  of  in  §  863, 
the  outcrop  on  the  Clinch  Mountain  side  forming  Pine  Mount- 
ain; further  south,  and  about  opposite  Rice's,  both  outcrops 
contribute  to  form  Stone  Mountain.  (§  758(2).) 

904.  In  Hancock  Connty  are  two  principal  outcropping  lines 
of  it.  These  are  crossed  by  the  section  in  |  753;  one  lies  in 
the  ridge  starting  up  northeast  of  Sneedville ;  the  other  is  on 
the  northwest  side  of  Newman's  Eidge.  (See,  also,  diagram  on 
page  208.)  The  Siliceous  Group  is  also  seen  in  the  Cumber- 
land Gap  section,  in  §  756,  as  well  as  in  the  diagram  just  re- 
ferred to.  It  occurs  in  most  of  the  Dyestone  iiidgcs  as  already 
stated.  (See  §|  358,  782  to  801,  also  diagrams  pages  139  and 
142.) 

As  to  the  difference  between  the  chert  of  the  Siliceous  Group 
and  that  of  the  Knox  Dolomite,  see  §  537. 
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905.  Bocks  of  Special  Use,  Minerals,  and  Agricultural  Features 
of  the  Silice&us  Group. — In  paragraph  884  I  have  spoken  of 
the  soft  sandstone  resulting  from  the  leaching  of  certain  rocks 
in  that  Group.  Considering  the  wide  extent  of  country  in 
which  this  is  Ibund,  the  case  with  which  it  is  worked,  and  the 
neee  to  which  it  may  he  applied,  this  sandstone  becomes  a 
matter  of  considerable  interest.  It  may  bo  added  that,  occa- 
sionally, a  layer  of  it  occurs  fine  enough  to  be  used  as  a  pol- 
isMn/j  powder,  like  tripoli ;  much  of  it  might  be  used  for  scour- 
ing purposes,  in  the  place  of  Bristol  brick. 

The  siliceons,  chalky  material,  of  Wayne,  has  been  men- 
tioned in  §  885. 

906.  Much  of  the  Group  is  too  rough  and  cherty  to  be  used 
for  building  purposes,  nevertheless  it  contains,  especially  in  its 
upper  portion,  many  layers  of  limestone  of  compact  structure, 
without  chert,  and  well-bedded  for  quarrying.  Some  such 
layers,  exposed  along  the  Cumberland  Eiver,  are  oolitic,  of  a 
light  gray  color,  and  are  a  desirable  building  stone. 

907.  Near  the  heads  of  several  of  the  small  valleys  in 
Stewart  County,  are  deposits  of  fire  clay,  of  considerable  in- 
terest. One  of  these,  situated  on  the  Cumberland  Iron  Works 
property,  and  near  the  "  Morgan  Bank,"  has  furnished  material 
for  fire-brick  for  many  years.  The  bed  is  in  a  flat  bottom, 
near  the  head  of  a  small  valley.  It  is  grayish -white,  lies  in 
a  compact  stratum  beneath  a  superficial  layer  of  gravel  from 
three  to  five  feet  thick.  It  is  well  exposed  in  two  or  three  pita, 
some  of  which  have  been  sunk  in  the^clay  five  or  six  feet  with- 
out reaching  the  bottom.  The  bed  is  quite  extensive  doubtless, 
and  may  underlie  several  acres.  The  clay  has  been  in  use  at 
the  furnaces,  and  was  used  at  the  old  rolling  mill  for  many 
years.  Mixed  with  fine  gravel,  it  makes  an  excellent  fire-brick. 
It  has  been  in  demand  at  other  points.  Much  of  it  has  been 
shipped  down  the  river  to  Hillman's  Works,  in  Kentucky, 

908.  A  bed  of  clay  situated  like  this,  and  similar  to  it, 
though  not  as  extensive,  waa  seen  about  four  miles  southwest 
of  Cumberland  City,  in  Stewart  County.  Highly  esteemed 
fire-brick  have  been  made  from  this,  also,  and  used  in  the 
furnaces. 

909.  These  beds  are  located  in  valleys  of  the  Siliceous  Group.  The  ma- 
terial in  them  eomes  from   the  decomposition  of  eilioo-argillaceous  layers, 
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and  has  been  brougtt  to  these  places  by  water,  nod  deposited.  Doubtless, 
other  beds,  in  addition  to  those  known,  may  be  found  at  spots  whece  the 
conditions  are  similar. 

910.  It  is  upon  this  formation  that  moat  of  the  Iron  Ore 
banhs  of  the  Western  Iron  Region  of  Tennessee  rests.  The 
ore  itself  is,  doubtleee,  of  a  much  moro  recent  age  than  the  un- 
derlying rocks,  and  perhapa  is  synchronous  with  the  bed  of 
water-worn  gravel,  which  appears  almost  everywhere  on  the 
ridges  within  the  ore  region. 

911.  The  matrix  of  the  ore  in  the  banks  is  made  up,  in  good 
part,  of  the  ruiws  of  the  yiliceous  Group,  angular,  half-decom- 
posed chert  and  clayj  to  these,  is  sometimes  added,  near  the 
topofthe  banks,  water-worn  gravel.  Thiamasa,  generally  located 
on  the  top  of  a  ridge,  is  often  a  hundred  feet  deep.  The  ore 
appears  to  have  been  introduced  into  it  by  water,  or,  at  least, 
to  have  been  precipitated  within  it  from  water. 

912.  I  have  been  much  inclined  to  think  that  the  principal 
and  original  source  of  the  ore  has  been  the  ferruginous  chert 
of  the  Lithostrotion  Bed.  (§  888.)  It  has  iron  enough  to  color 
the  soil  characteristically  red.  The  banks  are  centres,  at 
which  through  the  agency  of  chalybeate  waters,  drawing 
their  iron  from  the  decomposing  chert,  the  ore  has  accumula- 
ted. The  consideration  of  these  ore-banks,  however,  properly 
goes  with  the  description  of  the  gravel-bed  mentioned. 

913.  The  only  successful  borings  made  in  Tennessee  forpe- 
troleum,  aa  yet,  are  in  this  formation,  and  those  are  in  a  region 
of  limited  area  on  Spring  Creek,  in  the  southern  part  of  Over- 
ton County. 

Three  borings  within  150  yarda  of  each  other,  obtained  oil 
at  a  very  moderate  depth — from  22  to  52  feet.  The  supply 
was  not  lasting,  however,  and  the  borings  were  made  deeper. 
The  Mvman  Well  has  been  the  most  productive,  and  has 
yielded  many  barrels  of  oil.  What  its  condition  is  now,  I 
know  not.  In  this  region  the  Black  Shale  is  about  200  feet 
below  the  surface.  The  Siliceous  Group  above  it  is  made  up  of 
alternating  layers  of  limestone  and  chert.  Tlie  body  of  oil 
appears  to  have  been  in  the  latter  formation,  but  its  source 
may  have  been  deeper. 

914.  On  the  West  Fork  of  Obey,  a  short  distance  north  of 
the  crossing  of  the  Livingston  and  Jamestown  road,  is  a  group 
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of  oil  springs  in  this  formation  which  are  quite  promieing. 
The  oil  comes  to  the  surface  nearthe  water's  edge.  No  boring 
has  been  made  at  this  point.      Other  springs  occur  on  this 

Sonie  petroleum  has  also  been  found  on  Jones  Creek,  in  Dick- 
son County. 

915.  Quarts  geodes  of  some  size  and  interest,  are  found  in 
the  rocks  of  this  formation  at  several  localities.  Among  these, 
may  be  mentioned  a  point  on  the  ridge  east  of  Chestnut  Mound, 
and  near  the  Putnam  and  Smith  County  line;  another  a  few 
mites  east  of  Woodbury,  on  the  McJLinnville  road.  At  both 
loealitiM  interesting  specimens  may  be  found  lined  inside  with 
crystals  of  quartz.  At  that  near  Woodbury,  the  geodes  afford 
sometimes  rhombohedral  crystals  with  mere  traces  of  modi- 
fying planes.  (—1.) 

916.  At  Alisonia,  in  Franklin  County,  fine  specimens  of  na- 
tive sulphur  have  been  obtained  in  these  rocks.  In  some 
specimens,  the  snlphur  is  in  beaatifnl  crystals.  Native  sulphur 
is  frequently  met  with  in  the  lower  part  of  the  formation,  and 
sonietim.es  fills  small  siliceous  geodes. 

917.  The  agricultural  features  of  the  Siliceous  Group  have 
been  referred  to  several  times,  and  need  not  be  dwelt  upon 
now.  What  is  said  in  §§  216  and  217,  in  reference  to  the  agri- 
cultural features  of  the  Highlands,  applies,  of  course,  here. 
See,  also,  §§  890  and  893. 


Section  II. 
THE  MOUNTAIN  LIMESTONE.    (S.b.) 

918.  This  ia  &  heavy  todj  of  limestone,  constituting,  for  the  most  part, 
the  hase  of , the  Cumberland  Table-land.  Ita  strata  outcrop  on  the  slopes 
of  this  great  plateau,  from  beneath  the  overlying  sandstones  and  conglome- 
rates, on  all  sidea,  (^  1T5.)  Its  boldest  and  most  important  presentation  is 
on  the  western  slope.  It  generally  appears  on  the  eastern  side,  but  its  out- 
crop, owing  to  the  disturbed  condition  of  the  rocka  inthis  part  of  the  State, 
a  344,)  is  not  uniform,  either  aa  to  height   above  the   valleys,  or  as  to  the 
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manner  or  position  in  whieli  the  strata  are  presented  at  the  surface.  At  a 
few  points  on  this  side  the  formation  docs  not  appear  at  all,  being  ingulfed 
by  local  faults,  and  the  strata  of  the  Coal  Measures  being  in  the  valleys. 
Such  is  the  case  in  the  region  of  the  Saltworks,  in  Anderson  County,  and 
at  a  point  below  Klmbrougb's,  in  Boane  County.  The  outcrops  of  this 
limestone,  not  connected  with  the  Table-land,  will  be  noticed  below. 

919.  The  Mountain  Zdmestone  is  a  heavy  group  of  limestonea 
and  shales,  the  latter  constituting,  in  the  aggregat-e,  about  one- 
fourth  of  tho  mass.  In  addition  to  these,  the  strata  include  a 
a  sandstone,  which,  in  the  more  northern  counties,  ia  from  40 
to  50  feet  thicli.  The  group  has  its  maximum  thickness  in  the 
southern  part  of  the  State,  where  it  ia  ahout  720  feet.  Going 
northward,  its  volume  becomes  less,  until,  near  the  Eentucky 
line,  it  is  reduced  to  400  feet. 

920.  Several  sections  will  ho  given  below,  in  which  are  pre- 
sented tho  strata  of  the  Mountain  Limestone.  Two  of  those 
present  not  only  this  formation,  hut  the  entire  Lower  Carbonif- 
erous Series,  from  the  Black  Shale  to  the  Coal  Measures. 

In  these  sections  the  lithological  features  of  the  Mountain 
Limestone  are  given  in  detail.  The  beds  may  be  grouped  and 
characterized,  in  general,  as  follows : 

(f.)  At  top,  next  below  Coal  Measures,  very  generally  a  stratum  of  cri- 
noidal  limestone,  sometimes  with  more  or  less  shale  above,  and  from  4  to  70 
feet  in  thickness,    (g  960.) 

(e.)  Variegated  Shales  and  Marl,  with  occasionally  a  layer  of  limestone, 
from  BO  to  130  feet. 

(d.)  AtgiUaceota  Liraeattme,  usually  inters tratifled  with  more  or  less  shale, 
which  is  sometimes  variegated ;  the  limestone  is  a  light  bluish-gray,  fine- 
grained rock,  ("  lithographic  limestone,"  or  a  mud-stone,)  breaking  with 
conchoidal  fracture,  and  crumbling  under  the  weather.  It  occasionally  in- 
cludes layers  of  blue  fossiliferous  and  other  limestones,  (as  No.  6,  of  the 
Spring  Creek  Section,  and  Nos.  17  and  18,  of  the  Sewanee  Section.)  Prom 
60  to  150  feet  thick. 

(c.)  Blue  Fosdlifertms  lAmesiones  mainly,  some  beds  oolitic,  some  argilla- 
ceous, with  occasionally  a  layer  of  shale,  from  60  to  170  feet. 

(b.)  Sandstone,  flne-grained,  often  flaggy,  caps,  and  gives  character  to 
the  benches  and  plateaus  mentioned  in  gj  192  and  193.  In  White  and 
Overton  Counties,  it  is  ftom  40  to  BO  feet  thick ;  in  the  Sewanee  Section  it 
is  poorly  represented  by  about  8  feet  of  sandstone,  more  or  leas  calcarcoua. 
This  sandstone  has  not  been  observed  on  the  eastern  side  of  the  Table- 
land. In  Alabama,  south  of  the  Tennessee  Biver  in  the  anticlinal  valleys, 
it  becomes  a  heavy  formation. 


Joy  Google 


LOWER   CAEBONIPEBOUS.  353 

(a.)  Limeilonea,  with_a  few  beds  of  ahale;  fossil  if eirous ;  beds  often  oolitic; 
occasionally  argillacaoua ;  from  160  to  270  feet. 

The  sectiona  below  give,  not  only  lithological  details,  but  also, 
to  a  limited  extent,  paleonto logical  featorea. 

921.  (1.)  The  first  presents  the  entire  thickness  of  the  Lower 
Carboniferous  Idmestone,  near  the  bead  of  Spring  Creek,  in 
Overton  and  Putnam  Counties.  It  embraces  all  the  strata, 
from  the  Black  Shale  to  the  Coal  Measures.  It  is  a  combina- 
tion of  two  sections ;  the  lower  one  begins  below  with  the 
Nashville  Formation,  in  the  boring  of  the  "  Jackson  Oil  Well" 
which  is  located  about  three -fourth  a  of  a  mile  from  the  Ifew- 
man  Well,  (§  913,)  at  the  foot  of  the  "  first  bench"  of  the  Table- 
land, (§  192,)  on  Spring  Creek,  (or  rather,  near  Ibis  creek,  on 
its  tributary.  Hurricane,)  and  ascends  to  the  sandatone  at  the 
top  of  the  bench ;  the  second,  or  upper  one,  commences  with 
this  sandstone,  at  Esq.  Cooper's,  between  three  and  four  miles 
soath  of  the  locality  of  the  first,  and  ascends  with  the  Walton 
Road  to  the  top  of  the  mountain.  The  strata  of  the  Coal  Seriea 
were  not  measured. 

Sandstone,    on  a   high    point    south    of  the    road. 
Thiekneas? 
(2)  Shides,  a  heavy   bed,  with   clay  iron-stonca.    This, 

with  the  sandstones,  y/as   estimated  to  be 180  feet. 

(1)  iSandstoni!,  upper  part  thin-bedded  or  shaly, 120  feet. 

In  all 260  feet? 

(10)  Blue  Lvmeslone, - 4  feet. 

(9)   FariejofeiiSAaifl,  brown,  gray  and  green, 12  feet, 

(8)  Shale  and  Marl,  mostly  gray,  with  some  brown  and 
green  at  top;  at  intervals  some  thin  layers  harder 
than  others,  40  feet. 

(7)  4.rgMaceo'us  Lnmeaione,  daW  bluish  gray,  breaking 
'With  conchoidal  fracture,  has  cavities  containing 
dolomite,  27  feet. 

(6)  Blue  Lawfione,  fossihferous,  22  feet. 

(6)  ATffiUaceou!  Limestone,  resembling  "!,  above,  but  more 

compact,  and  somewhat  fosailiferous,...' 20  feet. 

(4)  Blue  Limestones, „ 85  feet. 

(3)  Shales, 6  feet. 

(2)  Sandstonb,  fine-grained,  more  or  less  flaggy, 48  feet. 

1)  Blue  Limestone,   fossiliferous, 168  feet. 

Entire  thickness, 432  feet. 

g.  23.     Tol.  1. 
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.   f  (2)   CTwii/ ijmesfeme,  limestone  not  seen;  chert  abundant 

I  I  on  the  surface, 128  feet. 

aS  (1)  Idmestane,  impure,  of   water-lime  aspect,  lower  part 

5  "^  ■)  containing  sparry  blue  layers;  contains  ZiiiAosiro- 

1^  Hon  Ganadense, 75  feet, 

!&  In  all, 203  faet. 


ai 


'  Sandetone,  fine-grained,   seen  at  a  number  of  points 
Overton  and  Putnam,- 


Limestone,  blue,  fetid,  rather  coarse,  fossiliferous  and  cri- 

DOidal,  seen, 46  faet. 

Rocis  penetrated  by  the  boring  of  the  Jaokson  Well: 

many  layers  chert, 216  feet. 

^  In  all, 269  feet. 

Black  Shalj^  resting  on  the  Nashville  Formation, 28  feet. 

922.  The  two  following  sections  combined,  give  the  aeries  of 
Lower  Carboniferous  strata,  as  found  in  White  County,  com- 
plete, from  the  Black  Shale  to  the  Coal  Measures.  The  first 
and  uppermost  is  a  section  of  the  slope  of  the  mountain,  or 
Table-land,  taken  at  a  point  from  four  to  five  miles  east  of 
Sparta,  and  running  up  to  Bon  Air.  It  includes  the  sandstone 
of  the  Mountain  Jjimestone  division. 

The  latter,  or  second  section,  was  taken  in  the  vicinity  of 
the  Falls  of  Caney  Fork,  and  extends  from  an  outcrop  of  the 
Black  Shale,  in  the  river  below  the  Falls,  upward,  to  the  sand- 
stone capping  Hickory-nnt  Mountain,  and  the  same,  geologi- 
cally, as  that  mentioned  above.  The  diagram  below  illustrates 
how  the  two  sections  are  related: 


The  heavy  line  at  the  bottom  is  the  Black  Shale ;  the  Coal  Measures  cap 
the  Mountain,    or  Table-land,  at  Boa  Air;  the  sandiione  uniting  the  seo- 
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tioDs,  occupies,  on  tho  right,  an  intermediate  position,  and  is  aeen  to  cap 
Hickory  nut  Mountain  on  the  left.  The  apace  between  the  Black  Shale 
and  the  Coal  Measures  is  all  Siliceous  Group  and  Mountain  Limestone. 

923.  This  will  be  designated  as  the  Bon  Air  Section. 

m      [  (2)   Conglomerate,  capping  the  mountain  at  Bon  Air 90  feet. 

S  "     J    (1)  Shales,  with  three  or  four  thin  Beams  of  Coal, 102  feet. 

S3      I 
2      I 


In  all, .\«fi  feet. 


(8)  lAmestane,    hluish,   crinoidal,    contains    ATchuiadei 

iSwaUovana,  gome  layers  oolilic, -  40  fa 

(t)  Variegaled  Shatei  omd  JUarls,  green,  brown  and  gray ; 
thin,  harder  layers  at  intervals ;  about  the  middle 
of  the  mass  is  a  layer  of  shale  full  of  Aihyrii  am- 
bigua,  and  also  containing  spiriftr  JAndcatui 100  fe 

(6)  Shale  or  Marl,  with  two  or  three  beds  of.  impure  fos- 

siliferous  limestone  and  some  cherty  layers  at  top,  15  fe 

(5)  lamettone,    hard,    blue,     fossil iferous,     weathering 

brown]  contains  cavities  holding   barite, 7  fe 

(4)  SAaJe  ontiiiwifatone  in  alternating  layers;  upper  part 
mostly  shale,  lower  part  mostly  limestone ;  shales 
variegated,  mostly  greenish,  some  brown;  lime- 
stone, bluish  gray,  fl.ne-grained,  argillaceous, 
breaking  with  conchoidal  fracture,  non-fossilifer- 
ous;  at  the  base  a  cherty  layer, 63  ft 

(8)  Limestone,  blue,  fossillferous,  with  occasionally  a  thin 
layer  of  shale  ;  much  of  it  oolitic;  contains  P«l!- 
iremilea  Qodomi  and  P.'pyriformis,  AgassisocHnus, 
&c.;  has  an  argillaceous  local  layer  in  its  middle 
part,  about  five  feet  thick,  with  a  band  of  breccia 
marble  above;  at  base,  shale   five  or  six  feet, 123  ft 

(2)  Sanbstone,  fine-grained,  and  at  some  points  flaggy, 
forms  a  bench  around  the  mountain.  (See  note 
under  ^  192,) „  40  ft 

(I)  LimestorK,  la  alternating,  oolitic,  sparry,  crinoidal, 
and  fine-grained,  argillaeeouB  layers ;  two  or  three 
thin  layers  cherty;  contains  the  same  Peniremilei 
as  above,  also  Agassiioerinus  dactyli/ormis,  AspidO' 
dus  cremilatm,   Zaphreniis  rpinidifera,  etc.;  lower 

fifty  feet  of  rook  not  seen, 218  fi 

In  all, -601  t' 

LiTHOSTROTiON  Bed,  or  St.  Louis  Limfitone,  ( Upper  Smeeoua,) 
at  the  base  of  the  mountain;  rooks  mostly  concealed, 
but  surface  covered   with   decomposing,   foasiliferous, 
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cherty  masses,  and  among  tbeni  apecimeos  olLiihostro- 
Hon  Gansdetue ;  tbickness  from,  the  lowest  point  acces- 
Bible, 100  feet. 

924.  Below  is  the  section  in  the  region  of  the  Falls  of  Caney 
Fork,     We  may  call  it  the  Sickory-nut  Mountain  Section. 

a    ,   j   (2)  Sandstohb,  at  top  of  Hickory-nut  Mountain;   same 

"  2  J  as  2  [Mimntain  Limestoae)  of  last  section, 40  fe«t. 

^  g   i    (1)  Xi>n«s&>ne.  (See  Bon  Air  Section  above.) _  216  feet. 

a       [  In  all 255  feet. 

LiTHOSTKOTiON  Bbd,  Or  St.  Louii  Limestone,  { Upper  SUiceousj] 
cberty  limestone,  eoataining  Lithoatrotion  GajiadeJise; 
chert,  for  the  most  part,  in  nodular  masses,  and  much 

of  it  highly  fossiliferous, 244  feet. 

(6)  ZwiMione  at  the  general   level  of  the  country  above 

the  valley  of  Caney  Fork,  more  or  less  oherty,..,  100  feet. 

(4)  ZAmestone,  bluish,  crinoidal,  without  chert, 80  feet. 

(3)  .Sof^  weathering  into  shale, 20foet. 

(2)  Limestone  and  Chert  I  crinoidal  limestone  interstrati- 
fled  with  heavy,  rough  layers  of  chert, 68  feet. 

(1)  Limestone  and  Chertj  near  the  base  mostly  layers  of 
chert,  separated  by  thin  seams  of  crinoidal  lime- 
stone, above  siliceous  limestone,  with  more  or  less 
chert,  and  abounding  in  large  crinoidal  stems, 57  feet. 

Black  Sdalb,  seen   at  top   15  feet,   below  not  seen;  in  all 

down  to  the  river 36  feet. 

925.  Tho  following  is  a  section  of  the  Lower  Carboniferons 
Limestone  in  Franklin  Connty,  as  presented  aloag  the  Chatta- 
nooga and  Sewanee  Eailroad,  from  Cowan  to  tho  broio  of 
the  mountain.  We  will  call  it  the  Sewanee  Section.  (See 
page  74,  (7.)) 

(i)  Sandstone,  forms  a  bluff   along  the  mountain  at  this 

point, 52  feet. 

(3)  SAaie  with  a  thin  seam  of  coal, 14feet. 

(2)  Sandstone,  rather  tMn-bedded,  at  the  base  a  ferru- 
ginous, shaly  layer,  containing  fossil  mttt,  cala- 
mites,  etc., _ 26to80feeL 

(1)  Load  bed  of  sandy,  ferruginous  shale,  and  a  hard, 
sandy,  heavy  ferruginous  rook,   below  this  bluish 

and  brownish  shale, 12  feet. 

In  all, »  108  feet. 
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(21)  Lintfslone  and  Shale;  Tocki  not  well  esposed;  tbree 
feet  of  crinoidal  lEmestone  seen  at  the  top;  below 
this,  yari^ated,  brown  and   red  shales,  doubtless, 

with  some  limestone, 85  feet. 

(20)  £■       tot     bl  d  I'ght  bl      th   1  tt         rt"  32  feet, 

(19)  Sh  le       d   Lme  m     It        t         bed         hi 

g  hblhgy         db    wn   b         d  m    t 

ab     d     t      1  m  fl  e-g         d       g  \\&a    ue 

gl  bdlfturbk        to       gl 

p  p  Thd  mhlk4 

(M      ta      Lime  i       )    f  th     B       A      St 
Th      Id  B  w  d  th       all      d         k 

th  3,  70  feet. 

(18)  Z  h    h    d        th      th     bedd  d  d    k 

gray,  with  sometimes  a  brownish  tinge ;  has  cavi- 
ties lined  with  chalcedonio  quarta,  and  some  filled 

with  gypsum;  includes  a  few  layers  of  shale, 25  feet. 

(17)  Idmeatone,  blue,  fossiliferous,  some  of  it  oolitic;  Pen- 

trtmitei  pyr^ornUs,  SpiTifer  biaulcalut,  etc., 21  feet. 

(16)  Limeslone  and  Shale,  like  19,  above;  the  most  of  it 
thick-bedded  limestone ;  decomposes  easily,  like 
that  reterred  to  above,  both  forming  glady  places 

along  the  sides  of  the  mountain, 35feet. 

(15)  lAmesioTie,  heavy-bedded;   lower  part  abounds   in. 

cavities,  some  filled  with  gypsum, 55  feet. 

(14)  Limestone,  dove-eolored,  argillaceous,  weathers  in 
rough  layers,  contains  cavities  lined  with  crystals; 
eight  feet  of  the  middle  part  rather  even-bedded, 
with  a  line  of  small  chert  nodules  in  one  layer...  28  feet. 
(13J  Limestone,  mostly  oolitic,  heavj-bedded  and  light- 
bluish,   fossiliferous;    near  the  base   Archimedes 

Pentremiies,  etc., 50  feet. 

(12)  Shales  and  lAmestone  alternating;  above  argilla- 
ceous limestone,  weathering  to  shale,  containing 
cavities  lined  with  crystals  of  guartz  and  of  caldie 
(8  feet;)  below  this  blue,  compact,  fossiliferous 
limestone;  (6  feet;)  then, a  limestone  weathering 
to  adirty  drab,  (Ifeet;)  argillaceous  dove-colored 
limestone,  (3  feet  ;)  blue  fossiliferous   limestone, 

(3  feet,) 26  feet. 

(11)  Shale,  greenish  and  bluish, 12  feet. 

(10)  Sandstone,  fine-grained,  micaceous  and  calcareous,      8  feet. 
(9)  Shale;  contains  a  few  layers  of  limestone,  one  in  its 
middle  part  tbree  feet  thick  and  oolitic ;  fossilifer- 
ous     31  feet. 
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(8)  Umeaione,  (13  E,)  thick-bedded,  lower  part  dari-blue 
and  sparry;  upper,  light  bluish-gray  and  oolitic; 
at  top,  a  foot  or  two  of  thin  limestones  and  shales 
abounding  in  Archimedte;  the  whole  maaavery 
fossiliferous ;  (see   liat  of  species,) 

(7)  Ctremish  Shale,  with  a  bed  of  limestone  three  feet 
thicli  four  feet  from  the  bottom;  mass  fossil ifer- 
oua,  contains  Astraea  (Palaitrcea)  carbonaria? 

(6)  iimesfonE,  mostly  dove-colored,  some  layers  compact 
without  fossils,  othera  sparry,  with  them;  at  top 
is  a  layer  of  bluish-gray  oolitic  limestone,  five  feet 
thick,  which  forma  the  ceiling  of  the  Nashville  and 
Chattanooga  Kailroad  Tunnel  at  its  weatern  end; 
the  Tunnel  entera  the  mountain  from  the  west  in 
this  bed 

(5)  Limestone,  knotty  and  argillaceous,  weathers  into 
knotty  lumps  and  shale;  lower  layers  contain 
Archimedei, 

(4)  iimfifone,  mostly  thick-bedded,  much  of  it  oolitic  and 
light-iolored,  some  crinoidal,  other  beds  compact 
argillaceous;  contains  the  common  Pentrmiifeji... 

(3)  Limestone  blue,  thin-bedded,  with  cherty  seams ;  con- 
tams  Arehimedet  and  P^lTtmites, 

(2)  Limestone,  beautiful  bed  of  gray  limestone,  with  but 
a  trace  of  blue, "— 

(11  iimsdone,  alternating  beds  of  gray  oolitic,  and  dove- 
colored,  or  blue,  argillaceous  limestones, 

Entire  tMctnesa 

LiTHOSTROTioif  Bed,  ot  St.  Lotds  Limestons. 

Cherty  lAmeitone,  very  fossiliferous,  down   ti 
at  Cowan,   about 


70  feet. 
8  feet. 


..  no  ft 


926.  I  add  here,  for  compariaoo,  a  section  of  the  strata  ex- 
posed in  Monte  Sana,  near  Hunteville,  Alabama.  It  was 
taken  by  A.  H.  Worthen,  now  Director  of  the  Geological  Sur- 
vey of  Illinois,  and  first  published  in  Prof.  Hall's  Report  on 
the  Geology  of  Iowa.     (Vol.  I,  Part  I,  page  114.) 

It  appears  here  with  some  changes,  having  been  revised  re- 
cently by  Mr.  Worthen.  I  am  requested  to  state  that  the 
thickness  of  the  different  strata  were  only  estimated. 


Ferruginous  sandstone, 30  te 

Slate  and  impure  coal *  " 
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Light  bluieh-gray  limastone,  contBiniug  feeth   of  jlyt- 
dodat   ereaulatas,  N.  &.  "W.,  Pentreiaiies  Godonti, 

and  ATchimedes, 60  feet. 

Shaly  limestone,  somewhat  eherty,  containing  Spiri/er 
iisuleahm,  and  Terebratula  amfrt^o,  mostly  hidden 

under  a  covered  slope, 100  to  120  feet. 

J   Compact  bluish-gray  limestone,  serai-oolitic  in  part,  con- 
taining Pealrtmites   Bodomi,  P.  pyriformU,   and 

Archinttdea S50  feet. 

Ferruginous  sandstone  with  fossil  plants, ID  to  15  feet- 
Compact  gray  limestone,  with   Pentremilet  and  Archime- 
des in  abundance,   Zsoermus,  two  or  three  species, 
Agassizocrmtii  conicus,  Froduct«t  tUgant,  P.  eemire- 

ticulatui,  etc., , _  200  feet. 

l^coraposing  eherty  layers, 4  feet. 

S  .  (  Gray,  eherty  limestones,  with  some  highly  oolitic  beds, 

o  b  J  containing  JAfhosfrofion  Canadense,  L.  prolif^~um, 

2   I  Spirifer  strialusf  ftnd  joints  of  crinoidaa,   with 

i§       l_  Produciiis  ovatiiif  and  F.  seiaiTeHmilalus,  etc.,  150  to  200  feet. 

Dark  bluish-gray,  siliceoaa  rock,  weathering  to  shale  in 

some  localities,   with  a  few  foaail  shells  scarcely 

determinable, 100  feet. 

927.  Paleontology  of  the  Mountain  Limestone. — A  number  of 
tte  Bpecies  occarring  in  these  rocks  have  been  given  in  the 
seetionB,  and  their  horizons  exhibited.  The  cuts  below  repre- 
sent two  of  the  forme ;  these  are  both  common  and  charac- 
teristic. 

Fig.  1.  Fig.  2,a.  Fig.  2,b. 


Mb 


Fig.  1,   PeniTeiniles  pyriformia;    Fig.    2,ft   and    2,6,    . 
{Jtorefdis. ) 

In  the  following  list,  a  few  of  the  species  of  the  Mountain 
Limestone,  including  those  of  the  sections,  are  presented: 
(§  886.) 
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(I)  Asircea  {Palastr<Ea]  earbonaria?  McCoy.  My  specimens  are 
doubtfully  referred  to  McCoy's  species.  Tie  fossil,  in  fine 
Bpeoimens,  ia  found  in  No.  7,  of  the  Sewanee  Section.  (J  925.) 
It  also  occurs  at  Oral)  Orchard,  in  Cumberland  County,  and 
back  of  Stevenson,  Alabama. 


(8)  Archimedes  Smaliovana,  Hall.     Occura  at  intervalE,  pretty  well 

through  the  entire  group. 

(4)  FeniTemiies   Oodonii,   DeFrance.      Occurs  in  both  the  upper 

and  lower  parts  of  the  formation,  like  the  last. 

(5)  Piatremiiea  pyri/ormU,  Say.     Cosmopolitan,  like  3  and  i. 

Between  one  and  two  miles  north  of  Cowan,  in  Frank- 
lin County,  and  on  the  end  of  a  spur  running  out  from  the 
Table-land,  is  a  rich  locality  of  pentremiles,  and  other  fossils. 
The  bed  in  which  they  occur  is  ahalj,  and  has  about  the  hor- 
zon  of  the  shales  in  the  vicinity  of  the  Nasbvilie  and  Chat- 
tanooga Railroad  Tunnel. 

(6)  PentremiUi  ohesus,  Lyon.     Lower  part  of  No.  6,  Sewaneo  Sec- 

tion. (JS25.) 

(7)  Dichoermtii  aex-lohatuti  Shumard.    Penttemital  locality  men- 

tioned under  No.  5. 
(B)  Agassizocnnxis   daciyliformia,  Troost.    No.  1,  Bon  Air  Section, 
(J  923;)  Pentremital  locality  near  Cowan,  and  other  horiaons 
and  localities. 

(9)  Spir^er  itsalcadis,    Sowerby.   (S.  inerebescens,   Hall.)     Bon 

Air  Section,  No,  7;  S e wan ae Section,  No.  17,  and  at  many 
other  points. 

(10)  Spirifer  spinosus,  Norwood  and  Pratten.     Top  of  bed  No,  4, 

Sewanee  Section,  and  just  below  Tunnel. 

(11)  i^m/ErieMyi,  Norwood  and  Pratten.     No.  5,   Sewanee  Sec- 

tion; Montvale  Springs,  in  Blount  County. 

(12)  Spirifer  lineaius,  Martin,   (S.  pseudo-lineatvs,   Hall.     Noa.  5 

and  8,  Sewanee  Section,  and  many  other  localities,  inclu- 
ding Montvale  Springs. 

(18)  SpirifeT  Keokuk,  Hall?  No.  8,  Sewanee  Section,  and  No.  I, 
Bon  Air  Section.     (See  J  349  (is).) 

(14)  Spiriferina  KtUoggi,   Swallow.     Nos.    5,   7  and  8,  Sewanee 
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(17)  Terebraiiila  trmucka,  B-bXI.    No.  5,  Sewanee  Section. 

(18)  Rhynchonella   explanataf  MeChesney.    No.  5,  Sewanee  Soc- 

(19)  Athyria  Ro^sHi,  L'Eveille.     (A.  mllamellosa,  Hall.    Pentre- 

mital  locality  near  Coman,  and  at  many  other  points. 

(20)  PToduj:tm  semiTeiicalat'us,  Martin.     Cosmopolitan. 

(21)  Productus  Cora.     Cosmopolitan,  like  the  last.    Both  of  these 

occur  helow,  in  tile  Siliceous  Group. 

(22)  F^oductUB  pUdformis,  McChesney.    Bed  No.  8,  Sewanee  Sec- 

tion. 
(28)  Produeiiis  longispinus.    No.  8,  Sewanee  Section. 

(24)  PToduciat  elegiaia,  Norwood  and  Pratten.     Same  locality  and 

horizon  as  the  last. 

(25)  Productui  pimctaivi,  Martin.    No,  8,  Sewanee  Section,  and 

other  points. 

(26)  -4apirfo(ft«crBii»!a(us,  Newh.  and  Worthen.    Bed  20,  Sewanee 

Section,  aaA,psrhaps,  upper  part  of  No.  1,  Bon  Air  Section. 

(27)  Claydodm  magnifieas,  Tuomey.     No.  8  of  the  Sewanee  Sec- 

tion, and  at  a  lower  horizon  of  the  same  section. 

928.  Many  of  tho  above  Bpeeies  are  characteristic  of  the 
Kaskaskia  {or  Chester)  Limestone,  of  the  Northwestern  States, 
and  very  nearly  all  of  them  occur  in  that  formation.  The 
Mountain  Limestone  of  this  State,  is,  therefore,  ita  equivalent. 
The  Warsaw  Limestone  is  not  distinguished  here  ae  a  separate 
Bed.     (See  the  table  at  the  end  of  this  chapter.) 

929.  In  paragraph  918,  the  occurrence  of  the  Mountain  Lime- 
stone on  the  slopes  of  the  Cumberland  Table-land  has  been 
spoken  of.  The  Table-land,  as  therereferredto,  includes  its  out- 
liers. On  some  of  these  the  presentation  of  the  strata  of  the 
formation  is  high  and  bold,  as,  for  instance,  around  the  end  of 
Lookout  Mountain,  near  Chattanooga,  (§  189,)  and  of  £en 
Lomond,  near  McMinnvillo,  (page  75.)  Other  out-liere,  on  the 
slopes  of  ■which  these  rocks  outcrop,  &r&  Pilot  Mountain,  in  War- 
ren, Milk-sick  Mountain,  in  White,  and  Filot  Knob,  and  others, 
in  Overton,  as  well  as  the  Short  Mountains,  in  Cannon,  (§§  190 
and  191.)  The  '^  little  mountains,"  spoken  of  in  §192,  are 
capped  with  the  sandstone  of  this  formation,  and  have  a 
structure  like  that  of  Hickory -nut  Mountain,  a  section  of  which 
has  been  given.  (See  §§  922  and  924.)  Of  this  class  is  the  long 
flat-topped  and  much  notched  ridge  in  Overton,  which  reaches 
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out  SO  far  from  the  mountain  region  to  the  northwest,  between 
the  waters  of  I 


930.  In  East  Tennessee  there  are  tut  few  outliera  proper,  of  the  Table- 
land. A  traee  of  tbe  synclinal,  in  whioh  Lookout  Mountain  resta,  appears 
to  extend  up  as  fur  as  the  Ehei  County  line,  presenting  a  strip  of  Moun- 
tain Limestone  on  the  east  side  of  the  Tennessee  Talley,  (J  121.) 

Lone  M/nintain,  in  the  BouthecQ  part  of  Khea,  is  an  outlier,  having  Car- 
boniferous Limestone  around  it. 

Attention  may  be  called  here,  to  the  outcrop  of  this  Limestone  at  the 
western  base  of  Piae  Mountain,  on  the  southeast  side  of  the  Elk  Fork  Tallay, 
JJ  180,  354.  In  the  diagram  on  page  142,  the  unnumbered  space  helow  9  on 
the  right,  is  8,b,  or  the  Mountain  Limeatoae.)  Attention,  also,  is  directed  to 
the  manner  of  its  outorop  in  Sequatchee  and  Lookout  Valleys,  (diagram, 
p.  139  and  Map.)  With  reference  to  the  exposure  of  this  fonnation  at 
Crab  Orchard  and  Grassy  Oove  in  Cumberland  County,  see  page  138. 

931.  It  remains  to  notice  the  belts  of  Mountain  Zimestone 
which  occur,  disconnected  with  the  Table-land.  There  are 
several  of  these  in  Bast  Tennessee,  as  follows : 

(1)  The  Mbnlvale  Belt,  in  Blount  County.  This  has  been  noticed  in 
J  801.    The  strip  runs  for  several  miles  in  front  of  Chilhowee  Mountain. 

(2)  The  Hamkins  Belt,  held  in  thesynelinal  described  in  g  863.  The  strip 
of  country  lying  immediately  southeast  of  Pine  Mountain  is  underlaid  by 
this  formation.    This  is  a  belt  of  considerable  extent. 

(8)  A  narrow  belt  in  the  ridge  east  of  Sneedville,  (J  753.) 

(4)  In  AWinan's  fiirfjje,  at  its  crestand  on  its  western  slope,  (^  753.) 

(5)  A  long  belt,  sometimes  a  mile  wide,  at  the  eastern  base  of  White  Oak 
Mountain,  in  the  southern  part  of  East  Tennessee,  (^  773  and  714.) 

932.  Minerals,  Mocks  of  Special  Use,  and  Agricultural  Features 
of  the  Mountain  Limestone. — A  number  of  the  layers  of  this  for- 
mation contain  geodes  and  cavities  affording,  often,  beautiful 
crystals.  The  following  minerals  have  been  observed.  (See 
sections.) 

1.  Dolomite,  in  cavities. 

2.  Barile,  {Beavy  Spar,)  also  in  cavities. 

3.  Quark,  in  many  forms;  in  geodes  lined  with  chalcedony. 

4.  Gjysit™,  in  cavities  or  geodes;  sometimes  in  balls  of  con- 

siderable size,  as  white  and  flesh-colored  Alabaster. 
(5)  JEpeomite,   {Epsom  Salt,)  in  considerable    abundance   in 
many  of  the  oaves  in  the  limestones  of  the  Table-land, 
as  those  on  the  Gulf  of  Caney  Fork,  in  White  County, 
and  on  the   East  Fork  of  Obey,  itt  Overton  and  Fen- 
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tresB.  At  many  of  them  the  salt  could  be  prepared  for 
market  by  the  barrel. 

(6)  Nitj-e,  in  many  eaves  along  the  alopes  of  the  Table-land, 

Theeecayes  yielded,  during  the  first  part  of  this  cen- 
tury, a  very  large  amount  of  nitre,  and  at  that  time  the 
most  available  part  of  the  nitre-earth  they  contained, 
was  worked  over.  The  mineral  most  abundant  in  the 
earth  is,  doubtless,  nilrociiiciU. 

(7)  OaUnite,  (Lead  Ore,)   occasionally  met   with   in  limited 

quantity,  in  small  veins. 

(8)  PelToleum  occurs  in  thia  formation  in  the  deep  and  narrow 

valley  of  the  Big  South  Forkof  the  Cumberland  Eiver, 
in  the  old  Beaty  Salt  Well,  near  the  Tenoeesee  line,  in 
Kentucky. 

933.  Many  of  the  limestones  of  this  formation  coaid  be  used 
with  advantage  for  huilding  purposes.  Some  ol  the  oolitic 
limestones,  and  those,  too,  that  are  acceseihle  by  means  of  the 
Haahville  and  Chattanooga  Eailroad,  are  a  beautiful,  grayish 
white,  and  durable  building  material. 

The  argillaceous  limestone  mentioned  in  §  920  (d)  has  been 
used  in  masonry,  but  it  is  a  comparatively  worthless  material, 
as  the  history  of  the  abutments  of  the  Ennning  Water  Bridge, 
on  the  N.  &  C.  road,  which  are  built  of  it,  demonstrates. 

934.  The  sandstone  of  the  formation  (§  920  (b)  )  often  pre- 
sents itself,  especially  in  Overton  and  White,  as  good  flags.  It 
would  also  supply,  at  many  points,  easily  quarried  and  desira- 
ble building  stone. 

935.  The  Mountain  Limestone,  unlike  the  Trenton,  Nashville, 
and  several  other  formations,  outcrops  in  no  very  extended  fla 
or  rolling  areas,  and  therefore  its  agricultural  value  is  compara- 
tively limited.  But  on  the  slopes  of  the  mountains  it  often 
underlies  a  strong,  rich  soil,  which  supports,  frequently,  heavy 
forests  of  the  finest  timber,  large  poplars,  walnuts,  white  oaks, 
etc.  Many  small  but  rich  farms  are  located  upon  it.  Such 
places  are  well  adapted  to  the  raising  of  fVuit. 

With  reference  to  the  largo  springs  issuing  from  the  lime- 
atones  of  this  formation,  see  note,  page  68. 

936.  On  the  next  two  pages  is  presented  a  table  of  geological 
equivalents,  prepared  by  Dr.  A.  Winchell,  of  Ann  Arbor,  Mich- 
igan. It  is  mainly  confined  to  the  subdivisions  of  the  Lower 
Carboniferous  Formation. 
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CHAPTER  Sn. 
THE  COAL  MEASURES;    EORMATION"  IX. 


s  uiTisroif, — (B) 

i   NOKTHBSH 

BryiSIOH. — (D)    THE     BORTHBAaTERU     DITtSiOK;     SOCKS     OF      8FBCIAL 
tlSK,    MlNEHAtS,    AND    AaRICTTLTirRAL   rSATljaKB. 

987.  "We  come,  now,  to  the  great  depository  of  our  Stone-eoal,  the  Coal 
Measures,  tlie  moat  important  contributor  of  all  tho  formations,  to  the  min- 
eral formations  of  the  State.  This  is  a  aeries  of  alternating  strata  of  sand- 
stone, conglomerate,  ahale,  (rarely  limestone,)  and  coal.  (J  S19.}  It  h  the 
last,  or  uppermost,  of  the  older  formations  occurring  in  Tennessee. 

938.  The  Coal  Measures  occupy,  topographically,  a  high  po- 
sition for  the  most  part.  They  form  tho  top  of  the  Cumber- 
land Table-land,  and  rest  upon  the  Mountain  Limestone 
scribed  in  tho  last  chapter.  The  hard,  weather -resisting  con- 
giomeratee  and  sandstones  of  the  formation,  appear  in  greal 
cliffs,  around  tho  margin  of  the  Table-land,  giving  to  it  sharp- 
ness of  outline,  and  protecting  the  limestones  and  shales  below 
from  denudation.  (§  175.)  The  area  occupied  by  tho  Coal 
Measures  is  co-extensive  with  that  of  the  Table  land.  (|§  172- 
184.)  The  two  go  together.  The  latter  owes  its  existence,  in 
part,  and  its  preservation  as  a  plateau,  to  the  former. 

839.  The  hard  rocks  of  the  formation,  when  elevated  and  approximately 
horizontal,  are  plateau-making.  Had  they  heen  otherwise  than  hard,  or 
had  thoy  heen  common  limestones  or  shales,  rocks  that  air,  water  and  frost, 
can,  with  comparative  ease,  disintegrate  and  dissolve,  the  Tshle-land 
region  would  have  been  long  since  reduced  to  the  general  level  of  the 
valleys-and  plains  around  it. 

The  principles  are  the  same  as  those  involved  in  the  formation  of  the 
Highlands  out  of  the  "  crust"  of  the  Siliceous  Group  spoken  of  in  ^  899 
and  900,  although  the  latter  is  a  much  leas  marked  example  of  their  appli- 
cation. 

940.  Typical  Topography  and  Strata. — Tho  surface  of  the 
Table-land  may,  in  general,  be  described  as  a  great  plain,  or 
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floor,  upon  whieli  rests,  at  a  greater  or  less  distance  from  the 
bluff-margin  overhanging  the  slopes,  (§  175,)  an  npper  plateau, 
or  on  narrow  sections  of  the  Tabie-land,  plate  an -ridges,  from 
200  to  300  feet  in  height,  and  usually  forming  a  prominent 
back  bench.* 

941.  The  plain  or  floor  is  underlaid  by  a  heavy  stratum, 
often  fall  of  small  quartz  pebbles,  -which  geologists  call,  tech- 
nieally,  The  Conglomerate.  This  rock  usually  appears  in  the 
cliffs  around  the  crested  edges  of  the  table-land.  Oecaaionally  it 
thins  out  before  quite  reaching  the  edge,  the  cliflf  being  formed 
of  some  of  the  lower  sandstones.  It  is,  however,  sufficiently 
near  tho  truth,  to  say,  that,  the  area  of  the  Conglomerate  is 
co-extensive  with  that  of  the  Table- land. 

It  must  be  remarked  here,  that,  on  some  parts  of  the  Table- 
land there  are  two  strata,  each  of  which  is  spoken  of  as  The 
Conglomerate.  These  may,  however,  be  regarded  as  one;  in 
fact,  at  some  points,  they  actually  become  one,  the  intermedi- 
ate layers  separating  them,  running  out.     (§  995.) 

942.  With  this  premised,  the  following  may  be  taken  as 
typical,  for  tho  most  part,  of  tho  Coal  Measures  in  Tennessee; 
as  we  shall  see,  however,  there  are  important  exceptions  : 

(c)  Upper  Cool  JfeosKrej,  embraces  generally  one  or  two  principal 
sftniBlonea,  (one  i>f  which  may  tie  a  conglomerate,)  and  as 
many  coal-horizons,  in  which  one  or  more  beds  of  coal  may 
bo  looked  for. 

These  strata  make  up  the  upper  plateau,  or  back  tench, 
spoken  of  above,  and  haye,  consequently,  a  thickness  of 
from  200  to  300  feet. 

To  the  JfoTtUaatem  Division  of  the  Coal  Measures,  this 
typical  character,  as  we  shall  see,  will  not  apply. 

(b)  Conglomeritie,  making  the  floor  upon  which  rests  the  division 
above,  generally  abounding  in  small  white  quarta  pebbles, 
but  occasionally  without  Ihem.t  This  sometimes  is  a  double 
stratum,  including  an  unimportant  coal  horizon.  See  last 
paragraph. 

•Sometimes  a  terrace,  oranintermediBtebenohiB  met  with  in  passing  from  the  first 
floor  of  the  Table-land  lo  the  top  ol  the  upper  plateau. 

t  The  Conglomerate  at  iltamont,  in  Grundy  Comitr,  oontelns  s  loeal  bed  of  hard, 

M  four  feet  in  thiokness.  I  obteiaed  from  it  a  fine  specimen  of  a  species  of  Semipro- 
nt(es  which  Mr.  Worthen  pronounces  (o  beff.  rocKaJis  of  Phillips. 
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{a)  Lower  Ooal  Measures,  often  eftlled,  without  good  reason,  False 
Coal  Meaeieres,  by  geologists;  a  series  of  sandstones  and 
shales  with  fcoia  one  to  three  or  four  coal  horizons.  This  is 
an  JTuportant  division  of  the  Coal  Measures  in  Tennessee, 
and  the  only  one  in  some  regions  available  as  a  source  of 
coal.  The  thickness  ranges  (not  including  the  Cli-ff"  Rock  of 
the  sections  below}  from  a  few  feet  to  800. 

943.  The  typical  character  given,  applies  to  the  Boutbern, 
western,  and  northwestern  portions  of  the  Table-land. 

The  principal  exceptions  to  it  are  to  be  found  on  the  eastern 
side,  and  especially  in  the  northeastern  portion,  lying  in  the 
coimties  of  Claiborne,  Scott,  Campbell,  Anderson  and  Morgan. 
(§§  185-187.)  In  some  ridges  within  this  area,  as  in  Cross 
Mountain,  the  Upper  Measures  are  more  than  2000  feet  thick. 

944.  It  will  be  seen  from  Ihe  general  statements  made,  that,  in  Tennessee 
the  portion  of  the  Coal  Measures  above  the  Conglomerate  have,  over  large 
areas,  been  much  denuded.  This  is  more  especially  the  aase  on  the  western 
aide  of  the  Table-land,  and  in  sections  where  tbe  formation  is  most  elevated, 
"Where  the  base  of  the  latter  is  low,  the  denudation  has  been  much  less. 
In  the  section  presenting  the  greatest  thickness  of  Coal  Measurt^s,  the  Con- 
glomerate is  depressed  to  or  below   the  base  of  the  Table-land,  or  of  the 


The  waste  caused  hj  denudation  Is,  to  some  extent,  compensated  for  by 
the  greater  development,  at  many  points,  of  the  Lower  Coal  Measures. 

945.  It  has  been  stated  that  the  Coal  Measures  are  co-exten- 
sive with  the  Table-land,  (§  938;)  this  makes  their  outcrop  in 
Tennessee  occupy  an  area  of  5100  square  miles.  Thus  nearly 
one-eighth  oi  the  surface  of  the  State  is  underlaid  by  the  coal- 
bearing  rocks,     (§  178.) 

946.  With  this  preliminary  notice  of  the  general  features  of 
the  Coal  Formation,  we  pass  to  the  more  detailed  description. 
The  Coal  I'ormation,  or,  what  amounts  to  the  same  thing,  the 
Table-land,  is  made  up  of  several  portions,  or  subdivisions,  more 
or  less  natural.  My  plan  will  be  to  consider  these  separately, 
commencing  with  the  more  southern,  and  proceeding  north- 
ward. The  relations  that  these  subdivisions  sustain  to  each 
other,  and  to  the  whole,  will  also,  as  we  progress,  be  pointed 
out,  so  far,  at  least,  as  the  data  at  hand  will  admit. 

947.  (A)  The  Sewanee  Division. — This  includes  that  part  of 
the  Table-land  lying  west  of  Sequatchee  Valley,  and  reaching 
&om  the  Alabama  line  to  the  southern  boundaries  of  White 
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and  Comberland  counties.  It  embraces  parts  of  Franklin, 
Marion,  Sequatchee,  Grundy,  Warren,  Bledsoe,  and  Van  Buren. 
(See  Map.)     In  this  the  strata  are,  approximately,  horizontal. 

948.  The  Sewanee  Coal  Banks,  at  Tracy  City,  in  Grundy 
County,  veiynear  the  Marion  line,  aro  a  well-known  point  in 
tiiis  division.  These  banks  have  a  railroad  connection  with  the 
Nashville  and  Chattanooga  road,  and  coal  from  them  is  taken 
directly  to  Nashville.  (See  page  74,  (').)  The  eection  of  the 
Coal  Measures  to  be  seen  in  this  vicinity,  may  he  taken  as  an 
illustration  of  the  general  character  of  the  Formation  through- 
out the  division,  or,  rather,  of  its  character  in  those  parts  of 
the  division  holding  the  beds,  both  above  and  below  the  Con- 
glomerate. 

949.  This  section  is  given  below.  Its  lowest  beds  outcrop 
about  two  mi  les  south  of  Tracy  City,  in  the  "  gulf"  of  the  Little 
Fiery  Gizzard,  a  small  creek  rising  on  the  plateau  in  the  region 
of  the  mines,  and  tributary  to  Battle  Creek.  The  overlying 
beds  are  met  with  in  succession  in  ascending  this  stream,  some 
of  them  forming  cascades,  until  the  plateau  or  top  of  the  Con- 
glomerate is  reached.  Proceeding  then  some  distance,  and 
passing  Tracy  City  and  the  railroad  depot,  the  foot  of  the  back 
bench,  or  upper  plateau,  is  met  with,  and  the  section  completed 
by  ascending  its  slope  to  the  top. 


(IB)  CoNOLOMKRATE ,  Cap  Rxk  of  the  upper  plates 

and  the  uppermost  stratura   m  this  region 
(12)  Coal,  stew  mchea 
(11)   Shak, 

(ID)  Coal,  outcrop, 
(9)  Dark  Clayey  Shale, 
(8)  Sandy  ShaU, 
(7)  Sandstone, 
(6)  Shale  more  or  less  Bandy, 
(5)  Coal,  Main  Sffloawe    from 
(4)  ShaU,  «oQie  of  it  sandy, 
(3)  Coal,  outcrop, 
(2)  Shale, 
(1)  Sandstone, 
3ig.  24.    Vol.  1. 


i  foot. 
1  foot 
J5  feel 


8  to  5  ft 
_  38  feet 
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COMGLOMERATE, 70  feet. 

?      (  (10)  Coal,  outcrop,  fi-om  1  to  1  ft. 

(9)  Shale,  withcla\  at  top,  10  feet. 

(8)  Sasdstonb,     Cltf  Roc/c,    (Luwei     Cong    of  iEtna  * 

Mines,)  ....  65  feet, 

(T)  Coal,  outcrop,  from  Jtoljft. 

(6)  Shale,  with  ft  few  inches  of  indurated  elayat  top,         8  feet. 

(5)  Sand}/  Shale, 22  feet. 

(4)  Sanbbiomb,  hard, 78  feet. 

(3)  Coal,  has  occadon&ll^  sliale  above  and  below  it; 

the  Coal,  from 1  to  3  ft. 

(2)  Hard  Sirndsime,  local, 20  feet- 

(1)  Shale,  inoluding  a  tbin  sandstone, 20  feet. 

MOONTAIir  LIMESTONE;  the  uppermost  bed  a 
limestone  containing  Archimedes.  &c.,  followed  below 
by  calcareous  shale;  the  limestone, 20  feet, 

950.  The  upper  and  lower  paria  of  tbe  sectiou  above,  may  be 
taken  respectively  as  types  of  the  upper  and  lower  Coal  Meas- 
ures in  the  division  under  consideration.  Thoy  will  serve  ae 
starting  points  in  the  deacriptioos  below. 

951.  The  Lower  Coal  Measures  in  the  Sewanee  Division. — The 
lower  part  of  the  section  above  presents  a  phase,  and  approxi- 
mately not  an  uncommon  one,  of  the  strata  embracing  the 
lower  coals.  This  series,  taking  it  in  general,  is,  to  some  ex- 
tent, variable;  yet  it  has,  nearly  throughout,  certain  common 
features.  The  coal  beds  are  almost  always  present,  if  not  in 
workable  volume,  at  least  in  seams  or  traces  of  some  kind.  In 
the  eastern  or  southeastern  part  of  the  division,  there  are  gen- 
erally four  coal  seams  below  the  Conglomerate.  Going  to  the 
west  side  of  the  Table-land  in  Franklin,  and  in  the  southern 
part  of  Grundy,  one  of  these  is  lost,  and  the  number  is  reduced 
to  three.  Going  northwest,  into  the  northern  part  of  Grundy, 
and  in  Warren,  and  but  two  of  tbe  seams  are  left.  And'the 
volume  of  the  Measures  is  reduced,  correspondingly,  from  360 
feet  (not  including  Conglomerate)  to  51). 

The  coal  beds  are  very  irregular  in  thickness.  They  are 
most  frequently  too  thin  to  work  with  profit,  but  often  swell  out 
locally  to  thicknesses  of  three,  four,  five,  and  even  nine  feet. 
The  amount  of  available  coal  they  contain,  notwithstanding 
the  features  mentioned,  is  very  great. 
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The  quality  of  the  coal  is  generally  good,  but  varies  with  the 
localities.  It  is  not,  as  a  general  thing,  highly  bltuminouB; 
much  of  it  is  a  solid,  cubic,  free-burning  coal. 

952.  The  lateral  extent  of  this  portion  of  the  Coal  Forma- 
tion is  very  great,  its  area  being  the  same  as  that  of  the  entire 
Sewanee  Division  of  the  Table-land.  The  Conglomerate  which 
overlies  it,  ought,  perhaps,  to  be  included  in  it,  as  the  upper 
stratum.  The  Conglomerate  is  the  principal  plateau-making 
rock  of  the  Table-land,  as  well  aa  the  protecting  cover  of  the 
lower  coal  series,  and  has  determined  the  area  of  both.* 

953.  Below  are  banks  which  have  been  opened  in  the  coals 
beiow  the  Conglomerate.  Sections  and  notices  of  the  strata  at 
different  points  are  also  given.  Those  examples  will  serve  to 
show  the  character  of  the  series  at  different  localities,  the 
changes  it  undergoes,  and  approximately  the  amount  of  coal  it 
holds. 

954.  None  of  the  coals  of  the  Lower  Measures  have  been  opened  in  the 
vicinitj'  of  Tracy  City.  It  is  their  natural  outcrops  in  the  gulf  of  the 
Little  Fiery  Gizzard  which  are  given  in  the  section.  The  lower  on6  (3)  is 
well  presented  beneath  a  bluff  of  sandstone.  It  is  seen  to  be  rariable  in 
thickness,  ranging  from  a  foot,  or  even  leas,  to  three.  If  followed  or 
drifted  into,  it  would  doubtless  be  found  to  swell  out,  now  and  then,  to  a 
greater  tbiekness,  and  then,  on  the  other  band,  sink  to  practically  nothing 

955.  Between  Tracy  City  and  the  Alabama  line,  on  the  slopes 
of  the  Table-land,  and  beneath  the  conglomerate  and  sandstone 
cliffs  overhanging  the  valleys  of  the  streams  emptying  into  the 
Tennessee  and  Sequatchee  rivers,  of  which  Crow,  Battle,  and 
Little  Sequatchee  creeks  are  the  most  important,  are  many  out- 
crops of  the  lower  coals.  These  often  present  local,  and  not 
unfrequently  extensive,  developments  o^  the  beds.  There  are 
many  points  where  no  coal  of  practical  importance  exists;  and 
there  are  many  others  where  the  coal-horizons  are  so  covered 
with  debris  as  to  make  it  impossible,  without  much  work,  to 
know  what  they  do  contain.  More  or  less  of  these  would  show 
the  coal  beds  thick  enough  to  be  made  available,  and  contribute 
to  the  known  aggregate. 
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956.  In  the  Valley  of  Crow  Creek,  near  Anderson  Depot,  on 
the  Nashville  and  Chattanooga  road,  the  Coal  Measures  pre- 
sent, at  the  margin  of  the  Table-land,  the  following  section : 

(12)  CONGLOMERATS,  coming  in  Ijaek  of  tlie  top  of  the 
cliff  formed  by  the  aandstone  below. 

(11)  Coal  iti'd  Shale;  coal,  so  far  aa  seen,   only  eight  or  tan 

inches, 40  feet. 

(10)  Sandbtoue,  heavy,  makes  the  cK^;  thicknefls  (estimated,)- 120  feet. 

(9)  Coal,  from  2  to  5  feet  of  lustrous,  Mack,  good  coal,  more 
or  less  laminated  by  thin  leaves  of  mineral  charcoal, 
coDtaing  some  pyrite  oceasionsHy  in  seama.  Several 
thousand  huahels  have  been  taken  from  the  hank  at 
this  point     The  coal  will,   perhaps,  average,. 

(8)  Fire  Viay, 

(7)  Sftafe, 

(6)  Sanibtons,.. '. 10  feet. 

(5)  Coa\'i  ana  Shale, 10  feet. 

(4)   SlMBSTONE  and   Sandy  Shale, 

(8)  ShaU, ] 

(2)  Coal,  has  been  opened,  a  laminated,   cubic  coal,  without 

pyrite,  will  average,  so   far  as  seen,  from 2|  to  3  ft. 

(1)  Shale,  with  clay  iron-slonos,   followed  helow  by  rocks  not 

957-  In  its  general  features,  this  section  resemhles  the  Giz- 
zard part  of  the  Tracy  City  section. 

The  second  Coal  below  the  Conglomerate  (bed  9)  has  been, 
and  perhaps  is  now,  worked  at  several  points  below  Anderson. 
Its  average  thickness  is  considerably  less  than  three  feet 
Occasionally  it  is  above  this,  and  at  one  point  in  Alabama,  not 
far  below  the  Tennessee  line,  it  measnred  seven  feet,  soon,  how- 
ever, running  down  to  two. 

958.  I  do  not  know  that  the  lowest  coal  of  the  section  above, 
(bed  2,)  has  been  opened  at  any  other  point  in  this  part  of  the 
Crow  Creek  Valley.  At  the  head  of  Little  Crow,  where  it  is 
nearly  two  feet  thick,  some  coal  has  been  taken  out  of  ifc. 

959.  In  §  925,  a  section  of  the  Lower  Coal  Measures  at  the 
top  of  the  steep  slope  of  the  Sewanee  Railroad,  is  given.  The 
uppermost  sandstone  (4)  of  the  section,  is  that  lying  next 
below  the  Conglomerate.     Following  the  track  of  the  road 
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back  from  the  brow,  a  bed  of  sbalo  is  met  with,  coDtaining  a 
trace  of  coal;  then  comes  the  Conglomerate. 

In  this  region  the  lower  coala  are  absent,  or  exist  only  in 
traces. 

960.  On  the  western  brow  of  the  Table-land,  in  Franklin 
County,  near  the  Grundy  line,  and  about  four  miles  northwest 
from  the  track  of  the  Sewanee  road  is  the  old  Logan  Bank 
The  section  at  this  po  nt  s  as  folio  vs 

CONC^LOHESATE  fo  m  ng  lopu  back  from  the  crest 

(5)  Shale,  pe  h  ps  n  d  ng  a  tb  n  oal,  est  mated  4D  feet 
(7)  Sandstonb  formngelff  *  feet 

(6)  Coal,...  Ifo 
(6)  Fire  Cloy  1  foit 
(4)  Shale,....  3  fee 
(3)  Sandsto  es  and  S  ody  8ha  es    at  lower  par    cl  y 

shales  h  Id  ng  clay   ron  stone  50      et 

(2)  Coal,  of  Lof,an  Bank   coa  ^ooA  va   able  n  th  ck 

las,  f  om  1  t       f 

.  (1)  Shale,...  X  fe 

Limestone,  bluisJi-graj/  crnoidal  6^^    set 

The  coal  above  (3)  has  also  been  worked  at  another  point  not 
far  off.  Other  sections  of  the  strata  on  this  part  of  the  Table- 
land might  be  given,  bot  they  would  not  Tary  much  from  this. 
At  some  points  the  coal  is  thicker,  at  others  not  workable,  and 
might  not  appear  at  all. 

961.  "We  pass  now,  in  farther  illustration  of  the  Lower  Coals 
of  the  Sewanee  Division,  (§  947,)  to  the  Valley  of  Battle  Greek 
and  vicinity,  in  Marion  County. 

The  following  is  a  section  of  the  Lower  Measures  at  what 
was  once  known  as  Mice's  Banli.  The  point  is  near  the  lower 
end  of  Battle  Creek  Yalley,  and  on  the  mountain  elope  on  its 
northern  side : 

(IQJ  CONGIOMEEATE,    seen  baok  of   tbe  brow  of   the 


(14)  Shale,  with  trace  of  coal  (?)  a  few  feet 

(13)  SanrfaWne  60  feet. 

(12)  ShaU,  (coal?) 10  feet. 

(11)  Sanbstohe,   Cliff"  Hock,   hard, 90  feet. 
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(10).  Coal,  outcrop, 2  feet. 

(ft)  ShaU, 10  feet 

(8)  Sandstone,  even-bedded, 40  feet. 

(T)  Coal,  Rice's  Bant;  considerable  cob5  has  been  taken 
from  this  bank ;  is  laminated,  more  or  less,  by  eeama  of 
mineral  charcoal ;  thickness  ranges  from  2  to  6  feet,  so 
far  as  penetrated,  (1858,)  averages  about- 4  feet. 

(6)  Fire  Clay, .'. 2  feet. 

(6)  Shale, 15  feet. 

(4)  Sandy  ShaU, 38  feet. 

(8)  SkaU, 12  feet. 

(2)  Coal,  a  trace  of  coal,  'with  8tigmaria  below. 

(1)  Sandstone,  rough,  concretionary,  weathering  into  siialy 

matter 12  feet 

962.  The  section  below  was  taken  at  a  point  about  a  mile  in 
an  easterly  direction  from  the  last,  and  on  the  slope  of  the 
Table-land  lacing  Sequatchee  Valley.  It  embraces  a  bank, 
formerly  worked  by  Rice  and  others,  which  may  be  designated 
as  the  Mare  Bank.  Both  this  and  the  Itice  bank  arc  at  the 
southern  point  of  the  arm  of  the  Table-land  separating  the 
Battle  Creek  and  Sequatchee  Talleye.  The  top  of  the  mount- 
ain above  the  More  Bank  is  in  sight  of  Jasper. 

(18)  CONGLOMERATE,  heavy,  at  the  top  of  the  mountain, 
not  measured. 

(17)  Coal,  outcrops,  from J  to  1  foot. 

(16)  Shale 10  feet. 

(16)  Sandstone, 15  feet. 

(14)  Sandy  SUle  {?}  with  blnish  shale  below, _  28  feet. 

(13)  Shale, 15  feet. 

(12)  Sancstonb,  Cliff   Sock  (Lotcer  Cong,  of  Mtna  Mines,)...  106  feet. 

(11)  Coal,  outcrop,  a  few  incbeB. 

(10)  Shale 8  feet. 

(9)  SiNBSTOifB, 4fl.feet. 

(8)  SAale,  upper  part   sandy, 6  feet. 

(T)  Coal  same   ashed   7,  last  section;  the  More  £iwji  is  in 

this;  bed  irregular,  ranging  from 1  to  4  feet- 

(G)  Fire   Clay, 3to5feet. 

(6)  Shale. 5  feet. 

(4)  Sandy  Shale  and  thin  sandstones, 20  feet. 
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(8)  Slope;  (including  a  Coal?)  cocks  concealed £5  feet, 

(2)  Sandetone,  thin-bedded, 33  feet. 

(1)  ^0 efts  below  covered,  but  at  another  point  to  Mounfojji 

lAmeitone  strata 30  feet. 

Thiokcess  in   all  below  the  conglomerate 355  feet. 

963.  Sections  taken  at  other  localities  on  the  monntain 
slopes,  boanding,  and  in  the  vicinity  of,  the  Battle  Creek  Val- 
ley, might  be  given,  but  they  would  present  no  MSential  differ- 
ences. Banks  might  be  opened  at  many  points  where  the 
coal  beds,  especially  7,  of  tlie  sections,  swell  out  locally  to  three 
or  four  feet.  Most  work  has  been  done  at  available  localities 
near  the  Tennessee  Eiver.  The  railroad  will  add  new  vigor  to 
coal  mining  in  this  section,  and,  doubtless,  lead  to  new  devel- 
opments. 

964.  It  is  to  be  noted  that,  the  gulf  of  the  Little  Fiery  Giazard,  afford- 
ing the  lowerpart  of  tbesection  in  ^  919,  is  at  the  head,  or,  rather,  at  one 
of  the  heads,  of  the  Battle  Creek  Valley.  Comparing  the  sections  just 
given,  with  the  corresponding  part  of  the  one  in  the  paragraph  referred 
to,  it  will  be  seen  that  the  series  has  increased  in  thickness,  in  a  southeast- 
erly direction,  about  125  feet.  Comparing  them  wilh  the  section  in  },  960, 
and  wilh  the  top  of  Sewanee  Railroad  section,  (^  925  anJ  959,)  the  in- 
crease is  still  greater..  Moreover,  a  sandstone  (apparently  13,  of  the  Rice 
Bank  section)  and  a  coal  seam  (perhaps  bed  7,  of  the  same  section)  appear 
to  have  been  interpolated. 

965,  The  margin  of  the  Table-land  west  of  Jasper  is  gener- 
ally high  and  bold.  The  sections  its  strata  present  are,  in 
general  features,  much  the  same  as  those  given. 

The  Conglomerate  sometimes  appears  at  the  brow  of  the 
mountain,  making,  with  the  sandstones  below,  stupendous 
cliffs,  but  usnally  comes  in  a  little  back  of  the  crest. 

966.  Passing  to  the  deep,  narrow,  cliff-bound  Valley  of  Little 
SequatcJiee  Creek,  in  the  northern  part  of  Marlon  County,  we 
find  the  lower  coals  and  sandstones  presenting  themselves 
much  as  in  the  Battle  Creek  region.  There  are  many  dark, 
wild  gulfs  loading  into  this  valley,  around  which  the  GUff 
Sandstone^  (12  of  the  last  section,)  and  often  the  ConglomeTafce. 
above,  appear  in  bold  faces.  In  one  of  the  gulfs,  at  the  head  of 
the  valley,  that  of  Gave  Creek,  there  is  a  heavy  local  develop- 
ment of  the  coal  under  the  Cliff  Sandstone.  At  one  point  it  is 
nine  feet  thick,  and  is  exposed  for  40  feet  in  a  horizontal  direc- 
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tion.  In  another  gulf,  called  the  Pocket,  southeast  of  the  latter, 
the  coal  beneath  certain  cliffs,  known  as  the  "  Chimneys,"  shows 
itself  in  an  exposure  five  feet  thick. 

967.  At  the  head  of  Indian  Creek,  a  tributary  of  Little  Sequatchee,  at  a 
point  only  about  five  miles  southeast  of  Tracy  City,  is  tha  Far mley  Ban ki 
from  which,  blacksmiths,  years  ago,  before  the  opening  of  the  Sewaneo 
Banks,  obtained  much  of  their  coal,  and  by  whom  it  was  much  esteemed. 
This  coal  is  heJow  the  OiifF  Sandstone  (or  8  of  the  Giazard  portion  of  the 
section  in  g  949,)  The  bed  here,  is  from  7  to  9  feet  in  thickness.  It  is, 
however,  in  a  sort  of  pocket,  and  is  soon  reduced,  on  one  side  at  leaBt,  to 
one  foot. 

968.  Going  northward,  from  Tracy  City  towards  Collins' 
Eiver,  the  Lower  Measures  become  much  reduced  in  volume, 
and  present  generally  but  two  thin  seams  of  coal.  The  sec- 
tions below,  taken  in  the  vicinity  of  the  Beersheba  Springs,  a 
few  miles  from  Altamont,  in  Grundy  County,  will  serve  as 
illustrations  of  the  character  of  the  Coal  Formation  in  this 
region.  The  coals  are  generally  too  thin  to  be  of  much  value, 
but  occasion  ally  swell  out  in  workable  thickness. 

969.  With  the  Beersheba  sections,  one  is  also  given,  taken 
on  the  ridge  near  Ben  Lomond,  the  well  known  mountain 
within  a  few  miiea  of  MeMinnville.  (page  75-,  (S).)  This  mount- 
ain is  the  terminus  of  the  arm  of  the  Tahle-land  dividing  the 
waters  of  Collins'  Eivcr  and  Hickory  Creek.  In  it,  the  Lower 
Measures  are  poorly  developed;  but  at  a  few  points  the  coal 
may  he  mined. 

970.  The  following  is  a  section  at  the  iiiili,  three  miles  south  of  Beer- 
slleba  Springs: 

COHGLOMERATE, 130  feet- 

in    (  {i)  Coal,  a  few  inches  in  a  beiiof  shale;  all 25  feet. 

SS  J    (8)  Sandy  Shale 50  feet. 

H  n   j    (2)  Black  BandlronOre J  to  1  foot. 

5  P   1_  (1)  Coal,    sis  inches  in  shale;  all 2  feet. 

Shales  and  Limestones  ol  the  Mountain  Limestone  Formation...  35  feet. 
The  upper  coal  of  this  section  swolls  to  a  thickness  of  three  or  four  feet 
at  pointa  not  far  off. 

971.  Below  is  a  section  at  the  Palls  of  the  Laurel,  a  little  over  a  mile 
from  the  Springs: 
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CONGIOMEEATE,  very  heivy. 

(8)  SAnie,  abounding  in  clay  iron-stones, 8  feet. 

(1)  Ooal)  n  few  inches. 
Shale, 20feet, 

(5)  Smdy  Shale 10  feet. 

ShaU, 0  feet. 

(8)  Coal,  good  but  thin 1  to  2  feet. 

(2)  Sandslone,  or  indurated  sbale, 4  feet. 

(1)  Sftaie,  exposed, 6  feet. 

9T2.  Tile  following  section  occurs  on  a  spur  running  out  from  the  narrow 
neck  which  connects  Bon  Lomond  with  the  main  arm  of  the  Table-land. 
The  locality  is  about  a  mile  south  of  Ben  Lomond,  At  many  points  in 
this  region  no  coal  occurs. 

COXGLOmERATE,  the  same  that  caps  Ben  Lomond,  shows 
but  few  pebbles. 

Ooal, lOincha. 

Slaty   Clay, 6  to  8      " 

Ooal, 10    " 

A'Aale,  and  other  rocks  talow,  but  the  Mountain  Limestone 
soon  appearing. 
Such  a  pair  of  coals  might  bo  worked  as  a  single  bed,  by  removing  the 
intermediate  layer. 

S73.  The  Lower  Measures  of  the  western  part  of  Van  Buren 
County,  are  much  like  those  in  "Warren  and  Grundy.  Going 
eastward,  into  Bledsoe,  they  become  thicker.  The  character 
of  the  Coal  Measures  in  Van  Buren  will  "be  farther  illustrated 
by  sections,  taken  on  the  Caney  Pork,  to  be  given  on  following 
pages. 

McMinnviJle  was  formerly  supplied  with  coal  from  banks 
eighteen  or  twenty  miles  distant,  but  the  locality  of  these,  and 
as  to  whether  they  are  in  beds  above  or  below  tlie  Conglom- 
erate, I  know  not. 

974.  The  Upper  Coal  Measures  in  the  Sewanee  Division. — 
The  limits  of  the  Sewanee  Division  have  been  given  in  §  947. 
Having  considered  the  lower  coals  of  this  area,  that  is  to  say, 
those  below  the  Conglomerate,  we  now  pass  to  the  upper  ones, 
or  those  above  this  rock. 

And  now,  the  upper  part  of  the  section  in  §  949,  will  be  our 
starting  point,  (§  950.)  This,  as  already  stated,  may  be  taken  as 
the  type  of  the  Upper  Coal  Meastires  in  the  Sewauoe  Division, 
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and  wherever  an  upper  plateau,  or  bench,  occurs  above  tbe 
Conglomerate,  (§§  940-942,)  their  strata  may  be  looked  for. 

975.  The  area  occupied  by  the  plateau-ridges  of  the  upper 
bench  of  this  division  is,  in  the  aggregate,  much  less  than 
that  underlaid  by  the  Conglomerate,  or  by  the  Lower  Measures. 
The  Conglomerate  is  almost  wholly  the  surface  rock  of  the 
Table-land  from  Tracy  City,  in  a  southerly  and  southwesterly 
direction,  as  far  as  the  Alabama  line.  There  is,  in  fact,  nothing 
more  than  a  few  knolls  to  be  met  with  in  that  direction,  con- 
taining strata  of  the  -Upper  Measures, 

9J6.  Some  of  the  moat  important  of  these  knolls  are  the  following; 

Ist,  One  about  two  miles  west  of  Tracy  City,  in  which  is  the  Thompson 
Bank. 

3d.  Another  at  the  "Lower  Mines,"  rCooai  half  way  between  Tracy  City 
and  the  Nashville  and  Chattanooga  Tunnel.  The  lest  coal  has  been  taken 
out  of  this  by  the  Sewanee  Company.  It  was  flrst  opened  by  Porter  and 
Logan. 

3d.  The  knoll  in  which  is  the  old  Jackson  Bank,  about  a  mile  and  a  half 
south  of  the  "Lower  Mines." 

977.  From  Tracy  City,  in  southeasterly,  easterly,  and  north- 
easterly directions,  the  bench-ridges,  on  the  other  hand,  are 
often  met  with.  In  many  cases  they  are  long,  serpentine,  flat- 
topped  ranges,  lying  as  dividing  beits  between  the  extreme 
head-waters  of  creeks.  They  occur  extensively  on  the  Table- 
land around  the  waters  of  the  Little  Sec[uatchee,  and  from  this 
region  extend  northward,  between  Sequatchee  Valley  and  the 
waters  of  Caney  Fork,  to  Cumberland  County. 

In  passing  from  Tracy  City  to  Altamont,  the  bench  and 
bench-hills  are  met  with  for  about  eight  miles,  when  the  Con- 
glomerate becomes,  in  the  main,  the  surface  rock,  and  con- 
tinues so  to  Altamont,  and  also  from  this  point  on  to  Beer- 
sheba  Springs. 

978.  There  having  been  no  regular  topographical  surveys, 
the  comparative  area  underlaid  by  the  bench  ridges  can  only 
be  estimated.  Perhaps  it  will  be  near  the  truth  to  say,  that 
they  occupy,  in  the  aggregate,  about  one-fourth  of  the  area  of 
this  division  of  the  Tablo-land. 

979.  Eecurringto  the  section  in  §  ^49,  the  Main  Sewanee  Cool, 
(originally  called  tbe  Wooten  Vein,)  is  the  only  one  of  the  coals 
in  the  vicinity  of  Tracy  City  that  has  been  mined,  (unless  done 
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recently,)  to  any  note-worthy  extent.  The  coal  here  is  of  good 
quality,  semi -bituminous,  and  contains  bat  little  pyrite.  Per- 
haps no  purer  coal  is  brought  to  the  Nashville  market.  It  i8 
objected  to  on  account  of  its  being  more  or  less  fragile,  and  its 
tendency  to  become  jtiie;  but,  if  properly  handled  and  screened, 
it  is  a  very  desirable  coal.  Its  fragile  character  is  due  to  its 
peculiar  spumous  structure,  which  has  been  attributed  by 
some  to  a  sort  of  erystalization,  but  which,  I  think,  is  attribu- 
table to  a  lateral  crushing  movement  of  the  strata  in  the 
vicinity.  It  is  but  a  few  miles  to  points  where  the  rocka  have 
been  greatly  disturbed.  This  structure  is  msinly  confined  to 
the  Sewanee  Mines.  The  thickness  of  the  bed  at  the  mines 
varies  from  two  "and  a  half  to  seven  feet ;  it  may  be  regarded 
here  as  a  four  or  five  foot  bed.* 

980.  The  Main  Sewanee  ia  a  valuable  bed  of  coal,  and  the 
most  reliable  one  west  of  the  Sequatchee  Yallcy.  It  appears  to 
be  the  southern  extension  of  the  Pennaylvaniabed  (-B.)f  A  list 
of  fossi!  plants  occurring  at  the  Sewanee  Mines,  in  the  shales 
associated  with  this  hod,  and  its  "  satellite"  below,  will  be  given 
at  the  end  of  the  Chapter. 

981.  This  bed  is  to  be  looked  for  at  al!  points  on  the  Table- 
land where  its  proper  geological  horizon  is  presented,  which  is 
generally  within  50  or  75  feet  of  the  Conglomerate.  It  has 
been  seen  at  quite  a  number  of  localities  within  the  division  of 
the  Table-land  under  consideration,  outside  ol  the  vicinity  of 
Tracy  City.  Some  of  these  are  enumerated  below,  and  the 
special  features  of  the  bed  at  each,  given. 

982.  (a)  The  knoll  two  miles  west  of  Tracy  City,  may  be 
mentioned.  In  this  a  bank  was  opened  many  years  ago,  the 
coa!  showing,  at  the  time  of  my  visit,  a  clear  face  of  12  feet, 
and  the  bottom  not  seen  at  that.  This  thickness,  however,  was 
quite  local. 

983.  (b)  The  ''Lower  Mines"  (§  976)  are  another  point. 
Here  the  bed  averaged  three  feet.  The  coal  wascubic  in  struc- 
ture.    The  section  at  this  place  is  as  follows : 
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(8)  Sahdstohk,  more  or  less  shaly,  and  capping  the  knoll,...  16  feet. 

(7)  Shale, 12  feet 

(6)  Coal,  (Mai/t  Sewanee,)  removed  3  feet 
(5)  Fire  Clay l\  feet 

(4)  Sandstone  and  Sandy  Skale,.  ]f  feet 

(8)  ShaXe, 15  feet 

(2)  Coal, Uto3  ft 

(1)  SAaie,  sandy, 10  feet 

CONGLOKEBATE,  a  few  feet  at  top  ^anist  ne 

984.  (c)  A  third  point  ie  atout  ijve  milei  southeast  of  Tiacy 
City,amile  and  a  half  from  the  PiimlevBjnk  meutioiiLd  in 
§  967,  and  is  near  one  of  the  gulfa  of  the  Little  Sequ  itchee  At 
this  place  is  Stone's  Bank.  The  Main  SewanBeeoal  shows  well 
here.  It  is  a  good  solid  coal,  from  four  to  five  feet  in  thick- 
ness. The  plateau-ridge,  in  which  this  bank  occurs,  extends, 
with  but  a  few  breaks,  to  the  Sewanee  Mines.  The  seeti.n  at 
Stone's  Bank  is  as  follows,  thickness  estimated  : 

(9)  Sandstoub,  aeen, 20  feet. 

(8)  Space,  doubtful,  most  likely  sandstone  above  andshalebe 

low, .  bU  feet! 

(7)  Shale,...  „      2  too  ft. 
(8J  Sandy  Shale  or  Siatdsione             „  o  f  ct. 

(5)  Goal,  {Mam  Sewanee,)  4  to  5  ft. 
(4)  Mre  Clay,  1  foot. 

(8)  Shale,...  „15toJUft. 

(2)  Samdstone   exposed  2  or  3  ft. 
(1)  Space,  rocka  ntt  teen                                                              „   2j  ftet? 

CONGLOUEBATE 

985.  (d)  Outcrops  of  coilm  the  Mnm  Sewineehoiizjn  hive 
been  observed  on  the  slopes  of  the  plateau,  or  bench  ridges, 
around  the  uppci  pait  of  the  Little  feequa tehee  Valley,  (^  977,) 
but  as  no  excavations  have  been  seen,  the  character  of  the  bed 
in  this  region  cannot  be  given. 

986.  It  is  to  be  noted  that  the  two  last  sactiooB  are  capped  witt  the  sand- 
stone nest  above  the  Midn,  Sewanee  Coal.  This,  indeed,  often  forms  terraces 
and  tables  subordinate  to  the  plateau-ridges. 

987.  Between  the  Main  Sewanee  and  the  Conglomerate,  there 
is  very  generally  a  coal  bed,  or  seam,  which,  for  reasong  that 
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■will  appear,  may  bo  called  the  Jackson  Coal.  (A  of  Lesley's 
Manual,  page  45  )  This  is  (3)  of  the  section  in  §  949.  At  Tracy 
City,  up  to  the  time  of  my  last  viait,  no  developments  of  int«r- 
est  to  a  miner  had  been  made  in  this  bed.  It  ia  generally  too 
thin  to  work.  There  is  but  one  point  where  it  has,  to  my 
knowledge,  been  mined,  and  that  is  at  the  knoll  referred  to  in 
§  976,  containing  the  old  Jackson  Bank.  The  latter  bank  is 
in  this  bed,  and  hence  the  name  I  have  given  to  it.  The  coal 
at  this  point  is  tolerably  good,  would  be  quite  so,  but  for  the 
presence  of  pyrite.  It  ranges  in  thickness  from  two  to  three 
feet,  and  is  separated  from  the  Conglomerate  by  12  feet  of 
sandy  shale,  A  considerable  amount  of  coal  has  been  taken 
out  of  this  bed  up  to  the  time  the  Sewanee  Mining  Company 
commenced  their  operations.* 

988.  The  Jackson  Coal  can  also  bo  seen  at  the  "Lower 
Minos;"  it  ia  2  of  the  seciion  in  §  983.  A  drift  was  run  into 
the  bed  at  this  point  by  the  Sewanee  Company,  but  the  coal 
was  found  to  contain  so  much  pyrite  and  shaly  matter  as  not  to 
be  worth  the  mining. 

989.  (B)  The  Baccoon  and  Walden's  Ridge  Division. — Having 
considered  the  Sewanee  Division  of  the  Table-land  with  re- 
ference to  the  Coal  Formation,  we  pass,  now,  to  a  second  di- 
vision. (See  §§  946,  947.)  This  embraces  the  portion  of  the 
Table-land  east  of  Sequatchee  Valley  and  the  Crab  Orchard 
Range  of  Mountains,  (§  188,)  and  extends  longitudinally  from 
the  Alabama  line  to  the  Emery  Eiver,  in  Morgan  County.  It 
includes  parts  of  Marion,  Sequatchee,  Hamilton,  Bledsoe,  ithea, 
Cumberland,  Roane,  and  Morgan. 

990.  Tha  topograpby  of  thia  belt  liaa  been  given  in  sections  141,  142,  nnd 
182.  In  the  diagram  on  page  139,  the  part  0  E  is  a  section  of  the  southern 
end  of  tlie  division.  It  shows  how  the  Coal  Measures  (X)  rest  upon  the 
Mountain  Limestone  (IS,)  The  elevation  of  the  former  is  also  to  be 
noted.  The  formations  are  seen  to  dip  in  such  a  manner  as  to  form  a  very 
shallow  trough,  the  strata,  however,  in  the  central  part  being  approxi- 
mately horizontal. 

991.  In  the  part  of  the  division  east  of  the   head  of  Sequatchee  Vallej 

•  This  bank,  with  others  on  this  section  of  the  Tnble-Ianrf,  and  amontt  them  the 
Porter  and  Ijogan  Banks,  was  first  opened  by  Abram  Van  Vleok,  a  working  man,  bat 
an  intelligent  one,  having  no  oeoaeiontooloak  his  ignoranoe  by  calling  himself  a  'prac- 
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and  Crab  Orchard  Mountain,  this  trough-lifce  feature  of  tho  strata  is  more 
marked.  Here,  also,  and  indeed  at  points  further  soutb,  the  eastern  edge  of 
the  division  is  thrown  up  in  a  crested  ridge,  the  Conglomerate  and  sand- 
stones of  the  Coal  Formation  entering  largely  into  its  atruoture,  and  being 
often  tilted  at  high  angles.  In  the  southern  part  of  the  division  this  fea- 
ture is  not  prominent,  although  tha  strata,  as  shown  at  E  in  the  diagram 
run  up,  to  some  eitent,  as  they  come  to  the  surface  in  Lookout  Valley. 

992.  It  is  to  be  noted,  as  stated  in  g  141,  that  Walden's  Kidgo  and  the 
Raccoon  Mountains  appertain  to  the  same  belt.  The  range  runs  south- 
westerly, a  long  distance  into  Georgia  and  Alabama. 

993.  The  compietioii  of  tlie  Nasliville  and  Chattanooga  Rail- 
road through  the  Raccoon  Mountains,  has  been  followed  by  the 
building  up  of  a  great  mining  interest  in  a  region  once  wild, 
desolate  and  nnprod  active.  We  can  learn  here  a  lesson,  as  to 
what  railroads  will  do  for  ua  when  made  to  traverse  mineral 
ground.*  We  trust  that  others  will  soon  be  built  across  our 
great  coal  field. 

994.  We  take  the  region  of  the  Mtna  Mines,  as  our  starting 
point  in  the  consideration  of  the  Coal  Measures  of  the  division 
before  us.  At  no  other  point  have  the  coals  been  so  thoroughly 
explored  as  hero.  The  following  general  section,  of  the  strata 
in  tho  jEtna  region,  will  illustrate  the  character  of  the  Coal 
Formation  over  a  large  area.  The  survey  was  made  in  1858, 
and  in  years  antecedent.  As  to  whether  any  essentially  new 
developments  have  been  made  since  the  war,  I  am  not  in- 
formed. The  mountain,  at  the  jEtna  Mines,  has  the  typical 
character  described  in  §§  940-942,  that  is  to  say,  it  is  a  table 
with  a  plateau -ridge,  or  back  bench,  upon  it.  The  latter,  on 
the  mountain  between  the  railroad  and  the  Tennessee  River, 
covers  a  considerable  area,  but  it  is  often  narrow,  more  or  less 
broken,  and  much  less  in  extent  than  the  floor  upon  which  it 


996,  The  Upp^  Conglomerate  of  the  Hsctioa  forms  a  terrace  around  the 
plateau-ridges.  Tho  Lower  Conglomerate,  which,  in  the  sections  west  of 
Sequatchee  Valley  I  have  called  the  Cliff  Eoek,  makes,  in  many  porlions 
of  tho  Raeeoon  Mountains,  outside  of  the  iEtna  region,  the  cap-roek  of  the 
Table-lands.  In  fact,  at  some  points,  the  two  rocks  appear  to  come  together 
and  form  aaingle  stratum. 

«MuGh  eiedit  isdue  tothe  enterpriae  of  Col.  J.  A.  Whiteside  (now  deceased)  and 
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)  Sandstone,  cap-rock  of  plateau-ridge   above    tbe 

-^tna  Mines, _  TG  feet. 

(7)  SkaU, 48  feet. 

(6)  Ooal,  "  Walker  Coal;"  uniform,  good,  cubic 1  feet. 

(5)  SAcife,  including  sometimes   a  thin   eoal,  (Cravens,) 

from „ 80  to  40  feet. 

(4)  Ooal,   "Slate    Fejn;"   including   a  layer   eighteen 

inches  thick,  of  shale  and  ooal  miied, 5  to  6  feet. 

(3)  Shale, 44  feet. 

(2)  Ooal,  ".fff%  Co«;;"  good,  cubicalcoal,  from 2  to  3  feet. 

(1)  Fire  C%,  from 1  to  2  feet. 

■PPPEE  CONGLOMERATE,  simply  a  sandstone  here, 75  feet. 

(4)  Ooal,  seam,  a  few  inches. 

(3)  Shah, 30  to  40  feet. 

(2)  Coal,  seam,  ten  inches. 

(i)  Sandy  SkaU,  from 100  to  180  feeL 

LOWER  COITGLOMERATE,  Cliff  Bock  of  the  sections 
east  of  Sequatehee  Valley,  in  which  it  is  included  in 
the  Lower  Measures;  becomes  a  well-characterized  Con- 
gloTiterate  over  the  upper  coal  (Main  jEtna  or  Cliff 
Vein)  at  Gordan'e  Mines,  in  Georgia,  doubtlessooalesca 
at  some  points  with  the  Upper  Conglomerate,  the  inter- 
vening layers  thinning  out  from  70  to  100  feet. 
(14)  Shale,  sometimes  wanting,  the   rock  above  making 

the  roof  of  the   eoal   from  .  Oto  12  fact. 

(13)  O oal,  Muin  .-^(Bo,  or  Cliff  Tetn  the  most  impor- 
tantbed  in  the  Eaocoon  Mountains  and  has  been 
mined  at  numurous  point?  by  different  parties, 
has  a  wide  spread  under  the  Lower  Gmiglomerate, 
OT  Cliff  Itock,  of  the  mountains  is  irregular  in 
thickness,  ranging  generally  from  eighteen  inches 
to  four  feet,  but  occasionally  sinkmg  to  a,  tew 
inches,  or  rising  in  a  swell  sis,  seven,  or  more 
feat  in  thickness ;  structure  of  eoal  often  peculiar, 
is  in  laminae  from  the  fraction  of  an  inch  to  two 
inches  in  thickness,  the  laminse  separated  by  the 
seams  of  mineral  charcoal,  and  each  one  made  up 
of  small,  irregular,  vertical  prisms ;  the  eoal  is  of 
good  quality,  and  in  demand,  not  highly  bitumi- 
nous, contains  but  little  pyrite,   and   makes  good 

coke;  will  average,  perhaps, 3  feet. 

(12)  Mre  C/ai/,  indurated,  contains  iSft^fwano,  often  with 
rootlets  attach^;  has  been  made  into  good  flre- 
triok, lto3  feet. 
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(11)  Shale? 5  to  20  feet, 

(10)  Ooal,  thin, Jtol  foot. 

(9)  Sanbstonb  and   Sandy  Shale, 80  to  120  feet. 

(8)  Shale, Oto  5  feet. 

(7)  Ooal,  of  good  quality,  uauttlly  too  thin  to  be  mined, 
from i  to  3  feet. 

(B)   Fke  Clan, 0to2  feet- 

(5)  Sasdy Shale,  or  Sandstone, 20to25  fcef 

(1)  Shale, 15  to  20  feat. 

(8)  Ooal,  lowest  lied  like  tte  last,  and  banks  have 
beeo  opened  in  botii ;  Mr.  B  .Alley  opened  a  bank 
in  this  bed,  at  one  point  in  the  Kaccoon  region, 
where  it  was  at  first  sis  feet,  then  nine,  but  soon 
fell  to  three, J  to  3  feet. 

(2)  Fire  Clay, Oto  8  feet. 

(1)  Shales  and  Skaly  Sandiionee, 80  to  160  feet. 

Mountain  Limbstonb  Formation. 

Variegated  Shales   and  Limestones   in  the  Talley  of 
Eunning  Water. 

996.  The  atove  section  presents  a  fair  analysis  of  the  Coal 
Measures  of  the  Raccoon  Mountain  Region.  There  are  seen 
to  be/owr  coal  beds  below  the  Lower  Conglomerate,  one  more 
than  generally  occurs  below  the  corresponding  rock  in  the 
slopes  on  the  west  side  of  Scquatchee  Talley.  Extending  the 
comparisons  made  in  §  964,  to  this  section,  and  we  see  a  still 
further  increase,  going  eastward,  in  the  voJume  and  in  the 
number  of  coal  beds  of  the  Lower  Measures, 

997.  The  plateau-ridges,  or  the  Upper  Measures,  of  the  Rac- 
coon Region,  is,  considering  the  thickness  of  the  strata,  very 
rich  in  coal.  I  know  not  the  aggregate  area  they  occupy  ;  it 
is  much  less  than  that  of  the  main  floor  thoy  rest  upon.  They 
are  most  conspicuous  on  the  part  of  the  mountain  between  the 
railroad  and  the  Tcnneaaee  River.*  The  elevation  of  one 
point  of  these  above  tide,  is  given  on  page  74,  (6.) 

998.  The  trio  of  coals,  the  Kelly,  Slate  and  Walker,  appertain 
doubtless  to  the  horizon  of  the  Jackson  (3)  and  Main  Sewanee, 
of  the  section  in  §  949.  (See  §§  980,  964.)  Their  paleonto- 
logical  features  have  not  been  much  studied.    It  is  likely  that 

•  In  the  JEtna  Kegion  "they  are  contained  in  two  ridges,  together  equaJ  to  16O0 
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the  Kelly  and  the  Jackson  are  the  same,  and  that  the  Slate  and 
the  Walker  represent  the  Sewanee. 

999.  I  add,  here,  before  passing  northward,  the  section  pre- 
sented at  the  point  of  Lookout  Mountain.  (§  189,  and  194,  (s).) 
This  is  the  last  of  a  series  of  sections  taken  at  intervals  in  a 
belt  extending  from  the  extreme  western  to  the  extreme  east- 
ern slopes  of  the  Tabie-land,  inclnding  in  the  latter,  the  great 
outlier  above.  They  constitute,  in  fact,  a  complete  section, 
runningqnite  across  the  southern  end  of  onr  Coal  Measures. 

The  coals  at  the  northern  end  of  Lookout  are  poorly  pre- 
sented ;  in  fact,  the  outcrops  of  most  of  them  do  not  appear  at 
all.  Following  the  mountain  into  Georgia,  however 
of  them  become  workable  beds.  A  special  feature  of  this 
tion  is  the  great  development  of  the  Conglomerate  at  the  top 
of  Lookout. 

UPPER  CONQIOKEEATE,  ^eiy  hearj,  makes  the  great 
cliffs  ftround  the  brow  of  Lookout;  most  of  it  contains 
pebbles;  thickness  estimated  by  Col.  "Whiteside  and 
Wself, 250  feet. 

(fl)  Coal,  a  trace  at  the  Point  of  mountain. 

(2)  Fire  Clay,  was  used  l)y  Mr.  Cravens  at  the  old  "Bluff  Fur- 
nace," and  obtained  from  an  outcrop  below  the  Botd,  an- 
swered a  good  purpose I  to  9  feet. 

(I)  Sandy    Shale, 10  to  30  feet 

(This  space  between  the  two  conglomerates,  is,  at 
some  poinis,  as  near  the  Hotel,  reduced  to  9  or  10  feet, 
the  Sandy  Shale  thinning  out.) 

CONGLOUES&TE,  middle  part  containing  pebbles,  on 
the  road  down  the  mountain,  from  the  Hotel,  is  26 
feet  thict,  not  well  developed,   contains   o  or  0  feet  of 

shale  in  its  middle  part;  at  the  PoiH 87  feet. 

^       r  (  )  SAaterunning  up  into  Saitdy Shale, 15  f^et, 

g  (  )  Shale,    dark, 8  feet. 

g        (  )  Ooal? 

^  {  )  Fne   Clay,   sandy, 5  f^^^^ 

g"|       (  )  S/iaie, et^g  j.^gj_ 

gf  4    (  )  *''"«'»  '5'ft"ie 15  feet. 

2"  (     )    SAKDSTONB, IB  I,,    yg    f^gj^ 

3  (  )  Sandy  Shale,  running  up  into  thin  sandstone 60  to  70  feet. 

N  {  )  Shale,  heavy,  (at  the  point,)  becoming  sandy  in  as- 

I  eending, !i20  feet. 

L  (  )  Sandstone, jq  j^^^_ 

Sig.   25.     Vol.   1. 
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MotTHTAiN  Ltmsstone.  The  sandstone  abore  is  immedi- 
ftetly,  or  very  soon,  foHowed  by  tile  variegated  shales  of 
this  formation ;  from  the  sandstone  to  the  first  lime- 
stone seen,  is 50  feet. 

1000.  Passing  northward,  from  the  jEtna  Mines,  we  eoon  get 
into  the  narrow  valley,  or  gorge,  in  which  the  Tenneeaee  Eiver 
finds  a  passage  throngh  the  Waldea's  Eidgo  Range.  (§  149.) 
The  strata  of  the  Lower  Coal  Measnres  are  here  boldly  presented 
in  the  slopes  on  both  sides  of  the  riyer.  The  coals  have  about 
the  same  general  features  aa  in  the  jEtna  Region.  They  have 
not,  however,  been  so  fully  explored,  and  hence,  are  not  as  well 
known.  I  have  seen,  however,  the  four  coala  below  the  Lower 
Conglomerate  (or  Cliff  Rock)  on  the  north  side  of  the  river. 
The  Main  ^tna  is  here  in  place,  and  has  been  mined  to  some 
extent.  One  of  the  lower  beds  has  also  been  worked.  Before 
the  completion  of  the  Ifaahvillo  and  Chattanooga  Railroad, 
coal  was  taken  out  of  these  beds  and  sent  down  the  river  to 
towns  in  Alabama.  I  am  not  informed  as  to  what  has  boon 
done  with  them  in  late  years. 

1001.  From  the  Tennessee,  northward,  through  the  division, 
to  the  Emery  River,  the  Coal  Measures  have  not  been,  as  yet, 
sufficiently  studied.  Enough  has  been  done,  however,  to  in- 
form us  as  to  their  general  character. 

The  two  principal  sections  given,  the  Sewanee  (g  949)  and 
the  Raccoon,  (§  994,  995,)  may  be  taken  in  general  as  types  of 
this  portion  of  the  series.  Both  the  Upper  and  Lower  Mea- 
sures are  often  present.  In  the  trough  of  the  Walden's  Ridge 
Range  (§  990)  there  may  be,  at  some  points,  a  few  strata  higher 
in  the  series  than  the  topmost  of  the  Sewanee  Section.  The 
Main  Sewanee  is,  most  likely,  the  principal  coal.  The  upper 
bench  feature  is  not  as  marked  as  it  is  south  of  the  Tennessee 
River,  or  west  of  the  Sequatchie  Valley.  Eelow  will  foe  pre- 
sented a  section  of  the  strata  in  the  vicinity  of  Crab  Orchard 
Mountain,  which  will  serve  to  iSlustrate  the  general  features  of 
the  Coal  Series  in  the  northern  part  of  the  Division  under  con- 
sideration. 

1002.  At  many  points  along  the  eastern  slope  of  the  Table- 
land, from  the  vicinity  of  Chattanooga  to  the  Emery  River,  the 
coal  beds  outcrop,  and  numerous  banks  have  been  opened  in 
them.    The  beds  outcropping,  are,  doubtless,  both  those  below 
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and  above  the  Conglomerate,  or  congloraeratea,  as  the  eaeo  may 
be.  Northward,  the  principal  bed  in  which  the  banks  occur, 
is,  with  little  doubt,  the  Main  Sewanee,  or  Coal  B,  of  Lesley. 
(§  980.)  But  further  investigation  a  are  required  before  this 
can  be  asserted  positively. 

1003.  The  strata  along  the  eastern  slops  are  often  much  dis- 
turbed. {§  991.)  At  a  few  points  the  Coal  Measures  are 
brought  down  to  the  valley ;  at  others,  detached  blocks  of  the 
ILeasures  containing  coal,  lie  against  the  slopes  as  if  they  had 
been  pitched  over  from  above, 

1004.  The  following  are  some  of  the  banks  that  have  been 
opened  on  the  eastern  slope.  I  quote,  in  part,  from  Col.  W.  B. 
Gaw'e  able  Eeport  to  the  officers  of  the  proposed  Chattanooga 
and  Kentucky  Eailroad : 

(a)  First,  may  be  mentiofted  here,  a  bank  about  sis:  miles  from.  Chatta- 
nooga, near  tbe  Suck  in  Tennessee  Kiver,  and  a  little  to  tbe  left  of  Col. 
Qaw's  line;  "  worked  by  tbo  GovBmment  during  the  war,  and  much  coal 
taken  out]  the  opening  of  the  bed  about  300  feet  above  the  valley,  and  400 
feet  above  the  river." 

I  have  not  seen  this  bank,  but  suppose  it  to  be  in  the  Main  jEtna. 
Thickness  variable,  from  one  to  eight  feet,     {i  1000.) 

(b)  "At  North  Chieamauga  Oreek,  on  the  left  slope,  about  three-fourths 
of  a  mile  to  the  left  of  the  line  oi  road,  and  about  twelve  and  a  half  miles 
from  Chattanooga,  mines  were  worked  before  the  war;"  beds  "are  found 
upon  the  top  and  edge  of  the  ridge,"  and  of  good  thickness. 

(o)  Clift  and  McRhea's  Mines,  on  Soddy  Creek,  about  22  miles  from  Chat- 
tanooga, and  near  the  foot  of  the  mountain.  At  this  point  the  Coal  Mea- 
sures are  brought  down  into  the  valley,  the  mines  being  in  the  latlnr.  This 
depression  commences  a  few  miles  south  of  the  mines,  and  is  continued  to 
about  the  Khea  County  line.  The  beds  are  from  two  to  five  feet,  rarely 
swelling  out  to  seven  or  eight.  "  The  coal  from  these  mines  has  been  oon- 
samed  in  Chattanooga  for  years." 

(d)  The  next  mines  are  in  the  vicinity  of  Pearson's,  on  Rockff,  or  Sale 
Creek,  and  about  28  miles  from  Chattanooga;  "have  been  worked  for  along 
time;  coal  known  in  Chattanooga  and  Atlanta  as  the  Sale  Creek  Coal ; 
mines  now  worked  by  a  company  of  energetic  "Welsh." 

(e)  "Jack's  Ban/i' is  in  the  same  vicinity.  The  coal  bed  at  this  point  ia 
in  the  knee  of  a  synclinal  fold.  "When  I  visited  this  bank,  (1855,)  there 
were  rooms  in  tbe  knee  10  to  16  feet  high;  thickness  of  bed  from  4  to  6 
feet;  coal  crushed,  of  spumous  structure,  but  comparatively  pure  and  ex- 
cellent. 

(f)  "Maj.  Day's  Miites,   some   forty   miles   from  Chattanooga,  in  Bhea 
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County,  and  about  threo-fourtli3  of  a  mile  from  the  proposed  railroad. 
These  have  not  been  much  worked,  but  I  regard  the  coal  as  of  superior  qual- 
ity ;  the  beds  are  of  considerable  thicitness.'' 

(g)  "  Miller' a  Farm,  about  55  miles  from  Chattanooga.  These  mines 
hare  an,  especial  value,  from  the  fact  th^  the  opening  of  the  bed  is  scarcely 
fifteen  feet  above  the  level  of  our  road,  and  not  more  than  a  quarter  of  a 
mile  from  it."     The  coal  is  hard,  cubic,  and  will  bear  transportation  well. 

(b)  Then  follows  iiorfift/'j  Minee,  about  62  miles  from  Chattanooga,  and 
still  further  north,  the  banks  on  White's  Creek. 

(i)  Kimbrouiih^ 3  Mines,  in  Koane  County.  "  They  are  the  most  reliable 
and  riehestalong  the  -whole  route.  They  are  not  worked  at  present,  but 
before  the  death  of  the  proprietor,  were  among  the  most  prominent  mines 
in  the  country."  The  bed  of  coal  at  Kimbrough'a,  is,  moat  likely,  the  same 
as  theflffiiey,  (Main  Sewanee,)  in  the  section  below.  The  bank  is  in  a  tilted 
block  of  measures,  resting  against  the  slope  of  the  mountain.  It  affords  a 
hard,  lustrous,  cubic  coal.  At  the  top  of  the  mountain,  just  beyond  ilie 
crest,  there  is  an  outcrop  of  coal  appertaining,  most  likely,  to  the  same  bed, 

(j)  On  Big  Emery  aro  seycral  banks  of  coal,  most  of  which,  doubtless, 
like  the  Kimbrough  Bank,  are  in  the  Jlain  Sewanec.  Four  feat,  or,  per- 
haps, in  a  few  looalitiea,  five  feet,  is  a  maximum  average  for  them. 

(k)  The  De  Armond  Banks,  on  the  Little  Emery,  although  belonging  lo 
another  division,  may  be  noted  here.  These  are  worked  to  a  considerable 
estout.  I  have  not  seen  them,  but  suppose  them  to  be  in  the  same  bed  as 
that  (0  which  the  last  mentioned  banks  have  been  referred. 


1005.  I  close  the  description  of  this  Division  of  the  Co!>I 
Measures  with  the  following  seelion,  which  will  serve  to  illus- 
trate the  character  of  the  Coal  Series,  not  only  in  the  area  to 
which  our  attention  has  been  confined,  hut  also  in  that  which 
will  succeed. 

The  section  presents  the  strata  as  seen  in  intersecting,  in 
Cumherland  County,  the  Crab  Orchard  Range,  (§188,)  along  the 
Sparta,  or  Crossville  and  Kingston  road.  It  has  already  been 
stated  that  this  range  is  the  back  of  an  anticlinal  fold.  (See 
§  346  and  on.)  The  strata  of  the  Coal  Measures  were  raised  in 
a  great  arch  by  this  fold.  The  topmost  of  them,  however,  have 
since  been,  in  good  part,  removed  by  denudation.  The  Con- 
glomerate now  forms  the  cap  rock  of  Crab  Orchard  Mountain. 
The  strata  dip  away  from  the  range  on  both  sides. 

The  thickness  of  the  strata  given,  were,  in  moat  cases,  esti- 
mated, and  are  but  approximately  true. 
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{9)  Saudstons,  heavj ;  forms  a  wide,  ejnelinal  trough, 
in  which  19  the  bed  of  Daddy's  Creek ;  {upon  tliis 
rests,  on  the  west  side  of  the  creek  mentioned,  a 
knoll  of  shale,  40  feet  high;)  thiclcness  doubtful, 
say, 100  feet. 

(8)  Shale,  (Coal?)  perhaps, 25 to 60  fL 

(7)  Sandstone,  heavy;  forms,  on  the   east  side  of  the 

range,  the  cascade  at  McNare's,  from 100  to  150  ft. 

(6)  SAaie.    (Coal?)  perhaps, 60  feet. 

(-5)  Sandaione,  including  some  shalo   in   its  middle  part, 

say „ 60  feet. 

(4)  Shale,  (includes   a  thin  sandstone,  one  or  two  feet 

thick,  with  indications  of  coal  below  it,)  about 60  feet. 

(3)  Ooal,   Balers,  {Main  Seivanee,}  aeea  west   of  the 

mountain,  near  the  road,  of  good  quality 4  feet. 

(2)  Fire  Qlay, 1  foot. 

(1)  ShaU. 30  to  40  ft. 

CONQLOJffERATE,  heavy,  much  of  it  coarse,  caps  the 
mountain ;  seen  also  at  a  low  level  on  both  sides  of  the 
range 100  to  150  ft. 

^      [    (5)  Slope,{thaU  with  coal?) .; 15  feet, 

&    .        (4)  Sandstone 33  feet. 

a  ^  (8)  tllojie,  (perhaps  mostly  shale,  with   one  or  two  coal 

H«   \  seams,) 110  feet. 

g  (2)  Sanrfsfone,  thin  bedded, 50  feet. 

^  (1)  Shale,  coalihale, 20  feet. 


1006.  (0)  The  Northern  Division.— This  embraces  the  part  of 
the  Table-land  lying  north  of  Van  Biiren  and  Bledsoe  counties, 
and  west  of  the  Crab  Orchard  Range,  (§  188,)  and  a  line  run- 
ning through  Montgomery  and  Hnntsviile.  Within  its  limits 
are  parts  of  White,  Cumberland,  Morgan,  Putnam,  Overton, 
FentresB  and  Scott  counties. 

1007,  The  top  of  the  Table-land  ie,  in  this  portion,  wide  and 
without  high  mountains,  presenting  a  flat  surface,  varied  by 
valleys  of  moderate  depth.  In  passing  back  from  the  margin 
of  the  slopes  an  upper  plateau,  or  bench,  is  oflcn  met  with,  as 
in  the  Hewanee  Division.   (§  940.) 
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1008.  The  maximum  tbickness  of  the  Coal  Measures  pre- 
sented in  this  area,  is  about  equal  to  that  of  the  series  in  the 
Crab  Orchard  Section,  (§  1005,)  which  may  be  taken  as  typical 
of  the  easksrn  portion  of  the  area,  or,  at  least,  of  that  part 
of  it  adjacent  to  the  Crab  Orchard  Range.  In  much  of  the 
area,  however,  especially  westward  and  northward,  the  thick- 
ness is  less. 

1009.  I  present,  first,  a  section  taken  in  the  vicinity  of  the 
old  "  Eastland  Stand,"  on  Clifty  Creek,  in  White  County,  and 
near  the  Caiiey  Fork  G-ulf : 

(13)  Sandstonb   and   Conolomkeate,   contains  small 

pebbles  at  some  points, ^^  fast- 

(12)  Shale, ■■■ 0  to  12  ft. 

(U)   Coal,  irregular, ^  to  2  ft. 

(10)  Fire    Clay, „0  to  2  ft. 

(9)  Shale,  mostly,  with  two  or  three  Iwda  of  sandy  shale,  60  feet. 
(8)  Jl'ireCiay,  (Ooal?) ■ 1  foot- 
er) Sanbstonb,  forma  cliffsaroundthehead  of  the  gulf,  40feet. 

(6)  ShaU, 20  feet. 

(5)  JVe  Clay,  (Ooal?) 1  foot- 

(4)  SandyShaU,  or  Sandstone, 25  feet. 

(3)  ShaU, fi2  feet. 

(2)  Ooal,  at  bottom  of  Eastland's  Well, S  feet. 

I,     (1)  Shale, ■■  26  faet. 

CONGLOMEBATE,  bottom,  with  several  lenticular  masses 
of   coal  in  it;    pebblefi  numerous  at   some  points,  at 


Shals,  with    one    (occasionally  two)  seams   of   Ooal, 

varying  from  0  to  18  inches,  in  all, 15  feet. 


1010.  The  following  is  a  section  of  the  strata  in  the  region 
of  Scarbrough's  Mill  and  Coal  Sank,  the  two  being  about  hnlf  a 
mile  apart.  The  mill  is  on  Caney  Fork,  just  above  the  head  of 
the  Gulf,  and  at  the  crossing  of  the  old  Boas  Road,  and  about 
four  miles  from  the  Eastland  Stand : 
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(9)  Sanbstohb, 60  feet- 

(B)  Space,  rocks  not  seen 30  feet. 

(7)  Sftofe,  outcrop  not  good, 62  feat. 

(6)  ShaU. 38  feet. 

(5J  Ooali  Scarbrough'g,  (may  be  Main  Sewanee;)  a  fine 
bed;  pla^M  appears  to  be  above  No.  7  (Sandstone) 
of  the  Eastern  Section.  Tbe  pits  wereialf  filled 
with  water  at  the  time  of  my  visit;  oould  see  but 
the  upper  part;  thiclsness,  according' to  Soar- 
brough,  from  4  to  6  feet,  averaging, 5  feet. 

(4)  mre   Clap 2  to  3  ft. 

(3)  Shale 18  feet. 

(2)  SiMDSTONB, 40  feet. 

(1)  SifliB,  (Coal?)  witha  ihin  aandstoue  in  its  middle 
1^  part 78  feet. 

CONGLOMERATE,  forming  the  rapids. 

1011.  In  the  hills  south  of  Searbrough's  Mill,  there  ia  another 
stratum  of. shale,  with  a  sandatonc  above,  resting  upon  the 
upper  bed  of  the  last  aeciioo. 

1012.  It  will  be  observed  that  the  Lower  Measures  in  the 
Eastland  Section  are  very  poorly  developed.  At  many  points, 
however,  west  of  this,  in  White  County,  they  are  of  consid- 
erable importance.  This  part  of  the  series  occurs  beneath  the 
brow  of  the  Table-land  at  all  points,  facing  the  valleys  of  Caney 
Fork  and  Calf  Killer,  and  is  sometimes  100,  or  more,  feet  in 
thickness,  though  usually  under  this.  It  generally  contains 
two  or  three  (occaaionally  four)  seams  of  coal,  which  frec[u en tly 
are  too  thin  to  work.  Here  and  there,  however,  some  one  of 
them  will  swell  out  to  three,  four,  or  five,  {or  even,  though 
very  rarely,  to  seven  or  eight,)  feet,  affording  a  valuable  local 
body  of  coal. 

1013.  The  Measures  below  tho  Conglomerate  on  this  part  of 
the  Table-land,  are  much  like  what  they  are  on  the  western 
slope  in  the  Sewanee  Division.  And  it  may  be  stated  hero  in 
general,  although  no  reference  has  yet  been  made  to  the  series 
in  Fentress  and  Overton,  that  the  Lower  Measures  present  simi- 
lar features  throughout,  on  the  western  slopes,  from  Kentucky 
to  Alabama.  They  consist  of  shales  and  sandstones,  the 
latter  sometimes  ahsent,  and  range  in  thickness  from  a    few 
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feet  to  about  200.  They  contain  two,  sometimes  three,  rarely 
more,  seams  of  Coah  These  are  often  too  thin  for  mining,  bat 
locally  swell  out,  and  form  valuahle  deposits  from  two  and  a 
half  to  four  or  five  (rarely  more)  feet  in  thickness.  The  Pop- 
lar Mountain  and  Upper  Cumberland  Coal  Banks  in  Kentucky, 
are  in  the  northern  extension  of  this  same  series. 

1014.  Returning  to  White  County,  and  the  valley  of  the 
Calf  Killer,  the  head  of  which  is  in  Putnam  County,  we  find 
several  banks  in  the  coals  biilow  the  Conglomerate.  Most  of 
tlicse  are  enumerated  below.  A  few  sections  are  also  given, 
illustrating  the  character  of  the  ileaaures. 

1015.  (a)  LittU's  Bank,  near  the  brow  of  the  Table-land  overlooliing 
the  vftlley  of  Calf  Killai-,  about  two  miles  and  »  half,  direct,  from  Bon 
Air,  and  five  or  sis  from  Sparta ;  has  been  opened  for  many  years,  the 
coal  being  used  in  Sparta.    The  following  is  the  section  at  this  point : 

COlfGLOaEEATE,    heavy,  cap-rocfc  of  mountam. 

SAa(e,  may  have  thin  seams  of  coo/,  contains  clay  ironsiones,...  80  feet. 

SandHone. 13  feet. 

Coal,  thin  seam,  with  fireclay „ 1  to  2  feet. 

Shale,  lower  part  blackish, 12  feet. 

Ooal.  Little's  Bank;  coal  cubical,  of  good  quality,  from  2  to  4 

feet  in  thickness,  and  averaging 3J  feet. 

TJiider-day, ~ 1  to  ^  feet, 

.^ee,  down  to  the  first   limestone  seen, 30  feet, 

1016.  {b)  Lance's  Banit,  about  half  a  mile  from  Littles,  on  the  Bon  Air 
aide;  bed  same  as  that  of  Little's;  coal  three  feet;  section  similar  to  that 
just  given. 

lOlJ.  (c)  From  Lance's  Bank,  around  the  mountain  (o  Bon  Air,  thin 
outcrops  of  the  seams  occur  at  numerous  points.  On  the  old  road,  leading 
to  the  top  of  the  mountain,  in  the  vicinity  of  the  latter  place,  the  Measures 
below  the  Conglomerate,  which  is  here  90  feet  thick,  consist  of  shales  100 
feet  in  thickness,  in  which  are  four  thin  seams  of  coal,  several  of  which 
have  under-clays.  {?  928.) 

1018.  (d)  Rodgeri  Bank;  in  Dog,  or  Lo=t  Civo  between  two  and  three 
miles  from  Bon- Air,  in  an  easterly  or  southeasterly  direction  opened  by 
Gen.  Kodgers;  bed  two  and  a  half  feet  at  outcrtp  may  be  three  or  four 
feet  within.  In  this  region  are,  at  some  points  four  se'imp  the  bank  above 
being  in  the  third  below  Conglomerate.  An  outcrop  of  four  feet  in  one 
of  the  seams  of  this  cove  is  reported  to  esist  at  a  point  not  visited. 

1019.  (e)  Passing  back  to  the  cliffs  overlooking  the  valley  of  Calf  Killer, 
we  find,  at  the  head  of  Blue  Spring  Coye,   northeast  of  Little's  Bank,  and 
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about  four  miles  north  of  Bon  Air,  Trowbridge's  Bank,     The  section  here  is 
as  follows: 

CONGLOMERATE     heu       n    kni;the<-lff 

Shale,  (may  have  a  coal  em)  1     fesst. 

Sandsifme,ftom^  ...  3  to     feet. 

SUU, feet. 

Coal, hto6  feet. 

Sandstone,  rough,  eight  of  ten  feet  seen. 

1020.  (f )  North  of  the  last,  and  on  the  point  of  the  Table-lnnd  about 
opposite  the  mouth  of  Cherry  Creet,  is  Officers  Bank,  which  hns  aiforded 
considerable  coal.     Not  having  visited  it,  I  cannot  give  its  character. 

1021.  (g)  Several  fine  outcrops  are  reported  in  the  head  of  England's 
Cove,  beneath  the  Conglomerate;  one,  I  was  told,  is  "15  feet  thick;"  I 
cannot  vouch  for  the  truth  of  the  statement. 

1022  (h)  At  the  extreme  head  of  the  Cdf  EiUcr  f,oic.e  ii  Putnam 
County  and  about  a  mile  south  of  Wbitaker  a,  on  the  Walton  road, 
the  following  section  was  Bei,n 


CONGLOMEEATE, 

Shah 

capping  the  1  able  land  here 

100  feot 
4  to  0  feet. 

Coal,  at  least 

2  feet. 

Space,  doubtful, 
SandBlone, 

3i 

5  feet, 
to  40  feet. 

Shale,  at  top,  with  lower  part   dnubtful 

LiMEBTONK 

1023   (i)  Othir  similar  section"  occur  m  this  regi  n     At  B 
1  the  aame  vicinity  the  following  is  the  leetjon  no  coal  appeari 
CONGLOMERATE, 

15  feet. 

iiidjsMill 

ion  li  ^t 

'^hHlv    !,andslone 

2i  fcpt 

Shale    with   iron  stone 

1     1    t 

'•pace  rocks  not  seen   i 

otone  soon  foUov 

10J4.  (j)  Bom;  Bank,  a 

in  which  there  might  be  coal   The  hn 
t  the  top  of  the  mountain,  on  the 

the  Calf  Killer  Valley,  in  Putnam,  near  the  White  County  line ;  abed  six 
feet  thick  in  the  bank;  lies  immediately  below  the  ConglomeratP,  or  with 
but  a  little  shale  intervening;  has  a  heavy  sandstone  below  it,  the  Mountain 
Limestone  soon  following. 

1025.  In  none  of  the  banks  enumerated,  has  there  been  any- 
thing like  extensive  miniiig  done.  They  are  little  else  than 
openings  nnade  in  the  beds  for  the  purpose  of  obtaining  a  litllo 
eoal  ibr  local  nee.  The  stimulus  of  a  railroad  is  needed,  to 
bring  out  the  mineral  resources  of  this  region. 
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1026.  Eetuming  to  the  sections  in  |§  1009  and  1010,  we  aeo 
that  the  Upper  Measures  in  these  embrace  several  coals.  The 
two  principal  ones  appear  to  be  the  Eastland  and  the  iScar- 
hrough.  The  later  may  be  the  Main  Sewanee,  or  Coal  B. 
(§  980.)  Of  this  I  cannot,  at  present,  be  certain,  though  I 
think  it  probable.  In  the  sections  I  have  referred  the  portions 
above  the  main  Conglomerate  to  the  Upper  Measures,  thua 
making  them  equivalent,  in  general,  to  the  upper  portion  of  the 
Sewanee  Section.  (  949.)  This  reference,  as  in  the  case  of 
the  Scarbrough  Coal,  is  provisional.  The  plants  have  not  been 
studied.  The  underlying  Conglomerate  is  a  well  defined  stra- 
tum, and,  doubtless,  equivalent  to  that  of  the  Crab  Orchard 
Section.  (§1005.) 

1027.  The  belt  of  the  Table-land  in  While  and  Cumberland 
counties,  west  of  the  Crab  Orchard  Range,  embraces  in  the 
most  of  its  area,  the  upper  plateau-ridges,  which  are  usually 
capped  with  the  topmost  stratuna  of  the  Eastland  Section, 
They,  therefore,  may  contain  the  coals  of  this,  and  of  the  sec- 
tion at  Scarbrough'B.  Tery  few  natural  outcrops  are  met  with^ 
and  it  remains  for  future  enterprise  to  see  how  far  the  bods  are 


1028.  The  sections  taken  on  the  slopes  overlooking  the  Calf 
Killer,  the  two  just  referred  to,  and  that  of  §  1005,  taken  to- 
gether, will  enable  the  reader  to  appreciate  the  general  char- 
acter of  the  Coal  Formation  across  the  middle  parts  of  the 
Table-land. 

1029.  Before  leaving  Ihia  belt,  Dams'  B(mk,  in  Cumberland  County,  mast 
be  mentioned.  This  is  located  about  five  miles  in  a  Eoutheaaterly  direction, 
from  CroEsville,  and  about  a,  mile  from  tbe  old  Lowry  Stand.  The  bank  is 
on  a  branch  of  Meadow  Creek.  The  coal  ia  near  the  surface,  has  no  cov- 
ering but  the  soil,  and  is  obtained  from  open  pits.  The  bed  is  at  least  six 
feet  thick.  The  coal  is  of  excellent  quality,  lustrous,  has  the  structure  of 
the  flrat-mined  Sewanee  coal,  and  is  used  by  blacksmiths  in  Crossville,  and 
at  other  points. 

This  coal,  with  tbe  Scarbrough  and  the  floiey,  may  belong  to  the  Main 
Sewanee.  Future  invesligations  must  settle  this  point.  The  strata  in  Ihe 
vincinity  of  the  Davis'  Bank  are  much  disturbed  West  of  it,  for  half  a 
mile  or  more,  is  a  belt  of  tilted  strata,  aandstones  and  conglomerates  out 
cropping  in  parallel  ledges,  which  run  in  a  northeasterly  and  southwesterly 
course,  rollowing  this  belt  of  disturbance  on  the  northwest,  is  a  fault 
beyond  which  therocks  are  horizontal.    This  ia  the  first  line  of  marked 
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1  traveling  Boutheastward,   across  this   part  of  the 

1030.  We  now  pass  to  the  part  of  the  diviBion  under  consid- 
eration, lying  in  Putnam,  Overton,  Fentress,  Morgan  and 
Scott  connties. 

1031.  The  Coal  Measures  In  this  area  present  the  same  general  features 
that  they  do  in  the  portion  just  considered,  and  it  will  not. bo  neoessarj-  for 
us  to  dwell  at  length  upon  them. 

The  Lower  Measures  of  the  area  have  been  characterized  in  common 
with  those  of  the  whole  western  eacarpmont,  in  ?  1013.  The  lower  coals 
have  been  most  worked,  are  best  known,  and,  at  many  points,  are  tbc  moat 
available  on  thia  portion  of  the  Table-land. 

1082.  The  remarke  made  in  ?n026  aild  102T,  apply  as  well  to  what  I 
name  here  jwojrtsiono%,  the  Upper  MeauiTes.  The  uppermost  rock  of  the 
Eastland  Section  (^  1009)  appears  to  extend  northeastward,  through  Cum- 
berland, into  the  eastern  end  of  Putnam,  the  southern  parts  of  Overton 
and  Fentress,  the  western  part  of  Morgan,  and  further  northward.  It 
becomes  at  some  pointa,  a  well  defined  and  heavy  conglomerate.  It  is  the 
cap-rook  of  the  greater  part  of  the  region  indicated,  appearing  asthe  top- 
rook  of  the  plateau- belts  between  the  valleys  of  the  mountin  streams.  The 
high,  level  roads  of  the  Table-land,  often  run  for  miles  upon  it. 

1033.  The  Main  Conglomerate,  separating  the  Lower  and  "Upper"  Mea- 
sures, in  the  Eastland  Section,  ia  also  well  characterized,  is  often  100  feet, 
and  is  the  cap-rook  of  much  of  the  Table-land  in  Putnam,  Overton,  Fen- 
tress, and  the  western  part  of  Scott.  Jamestown,  and  much  of  the  sur- 
rounding country  are  based  upon  it.  On  the  parts  of  the  Table-land 
capped  by  the  upper  Eastland  rock,  the  valleys  cut  down  into  the  shales 
underlying  the  latter,  and  often  through  them,  to  the  Main  Conglomerate. 
The  Measures  between  these  rocks  are  thinner  in  Putnam,  and  in  the 
northwestern  part  of  Cumberland,  than  further  south,  and  do  not  appear 
to  contain  as  much  coal, 

1034.  It  may  ha  found,  hereafter,  that  the  two  conglomerates  above  men- 
tioned, go  together,  like  the  pair  in  the  ^tna  Section,  (gg  994,  995,) 
although  the  features  of  the  Eastland  and  Scarbrough  sections  point  to 
Sawanee  for  tlieir  parallel.  In  the  Crab  Orchard  Section,  the  upper  one 
does  not  appear  as  a  conglomerate. 

1035.  I  present  on  next  page  a  few  typical  sections,  and  an 
ennmoration  of  a  number  of  the  eoal  outcrops  and  banks  in  this 
part  of  the  Northern  Division. 

First  is  a  section  taken  at  the  mouth  of  Big  Hurricane,  in 
the  southwestern  part  of  Fentress  County. 


Joy  Google 


GEOLOGICAL   STRUCTURE   AND    rORMATIONS. 

(6)  CONGLOMERATE,  forms  cliffs  overlooking  tha 
deep,  wild  gulfaof  this   region.     The   upper  pla- ■ 

teaus  crowd  in  cloBolj  here, iO  feel 

(5J  ShaleHJoalt) 5 

(4)  Sandstone, ( 

(3)  Shale  (Coal?) 2 

(2)  Sandstone, 4(1  feel 

(1)  SAoZe  (Coal?)  an''  Sandy  Shale, 5' 

CONGLOMEEATE,   mostly  without  pehhles  here,  forma  a 
lower  terrace  of  bold  cliffs, 9 

(3)  Coal,  with  a  sandstone  roof,  very  irregular,  varies 
from  0  to  3  feel,  is  seoa  at  several  different  points 
under  the  cliffa  in  the  Hurricane  gulf,  coal  cubic, 
apparently  of  good  quality,  from 0  t«  8  feet, 

(2)  FireClay,  Shale,  and  thin  Sandstone, 4  feet. 

(1)  Shale,  with  six  or  eight  layers  of  thin  clay  iron- 
stones,  25  to  30  foet. 

MoiTNTAiN  LiMKSTOtTBi  limestone   IB  feet;  followed   below 
by  100  feet  of  variegated,  marly  shales. 

1036.  The  following  was  taken,  in  tho  southeastern  part  of 
Overton  County,  on  the  east  side  of  the  East  Pork  of  Obey 
Eiver,  and  near  tho  road  leadiDg  from  Bledsoe's  old  stand  to 
the  "  Three  Forks"  of  the  West  Fork.  It  eskibita  one  of  tho 
coals  in  the  Upper  Measures: 

CONQLOMEHATE, 40   feet. 

Shales  (Coals?)  and  some  thio  sandstones &0  feet. 

Sandstone,  shelly 25  feet. 

Shale, 5  feet. 

Coal,  has  been  mined,  bttt  the  opening  mostly  closed 
at  the  time  of  my  visit;  coal  cubical,  of  excellent 

qualilyi  bed,  I  wasaeaured,  at  least, 4  foot. 

ShalesS 54  feet. 

CONGLOMERATE,  heavy,  hut  not  measured;  below  it  are 
Shales  and   Sandstones,   and  below   these   again,  tho 
Moan  (am  Limeitone  Formation. 
1037.  The  sections  above  present  sufficiently  well,  the  gene- 
ral structure  of  tho  Coal  Formation  in  this  region.     Tbe  Main 
Conglomerate  has  always  a  coal  horizon,  made  up  of  shales 
and  sandstones,  below  it,  and,  when  the  cap-rock  of  the  higher 
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plateaus  is  present,  one  above  it.    Both  liorizons  are  variable 
in  thickness,  and,  also,  as  to  number  and  quality  of  their  coals. 

1038.  The  following  are  examples  of  banks  opened  in  the 
TjOWer  Measures,  and  of  some  of  the  natural  coal  outcrops 
oocurring.  Two  additional  sections  are  also  given,  which  will 
further  illustrate  the  character  of  the  series. 

1039.  (a)  Whiiaher'i  Coal,  in  Putnam  Coantj,  In  ^  1022  and  1023,  are 
sections  at  the  head  of  the  Oalf  Killer  Gulf.  From  a  mile  and  a  half  to 
two  miles  north  of  these,  on  the  breaks  of  Sinking  Cane,  are  Whitaker's 
Banks.  There  are  two  of  these,  half  a  mile  apart,  both  under  the  Con- 
glomerate, a  bed  of  shale  intervening.  One  was  sis  feet  thick  when  first 
opened,  soon,  however  becoming  less ;  the  other  is  from  Ihrco  to  throo  and 
a  half  feet,  affording  a  good,  cubic   coal,  highly  esteemed  by  blacksmiths. 

At  the  latter  hank  there  are  nearly  lOO  feet  of  measures  below  the  Con- 
glomerate. 

1040.  (b)  TayWi  Bank,  at  the  head  of  Buffalo  Cove,  in  Fentress 
County,  and  about  four  miles  from  Jamestown.  The  following  is  an  ap- 
proximate section  at  this  point : 

G0H6L0MEEATE,  veryheaw,  caps  the   Tableland  in 
this  region. 

Shelly  Sandetone, Ij  to  20  feet 

Shale  and  Sandy  Shales  60  feet 

Sandstone. 1>  f^et 

Shale, 10  feat 

Coal,  lustrous,  cubic,   cieellent  coal      About  half  a 
mile  from  this  point  is  another   bank  [LiltWs)  in 

the  same  bed 3  to  4  feet. 

Space,  rocks- not  seen, 4  feet. 

Sandstone, 20  feet. 

Space,  rocks  not  seen, 30  feet. 

MOUKTAIN   LiMESTOBB. 

1011.  (c)  Poplar  Cove  Banks,  about  throe  miles  west  of  Jamestown,  approai- 
mately  the  same  position  as  the  last.  These  are  old  banks,  worked  many 
years.  Two  boat  loads  were  taken  down  the  Obey  to  the  Ottmberland,  and 
then  to  Nashville.    Bed  three  to  four  feet. 

1042.  (d)  On  the  "White  Oak,  east  of  Jamestown,  are  several  promising 
outcrops  of  coal.  One  of  these  is  about  six  miles  from  Jamestown,  at 
which  point  the  following  section  is  seen,  the  thickness  of  the  heavier 
strata  being  estimated ; 
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CONGLOMEEATE,  about 100  feet. 

Space,  roeka   covered 25  feet. 

Shelly  Sandstone - 15  f^et. 

Coal,  outcrop;  a  liltle  ehale  above 1  foot. 

Shales, 20  faet. 

Coal,  main  outcrop,  fine  natural  show  of  good  coal; 

from  two  to  three  feat  seen,  may  be 1  too  feet, 

ShaU   and  Sanditone, 10  feet. 

Bed  of  "Wbite  Oak, 
1043.  (e)  Simp's  Bank,  on  "White  Oak,  at  the  mouth  of  Yellow  Creek, 
three  miles,  air  line,  from  Jamestown.  The  bed  has  about  the  same  posi- 
tion below  the  Conglomerate  as  the  lower  coal  above ;  shows  at  the  surface 
three  feet  of  bright,  good-looking  coal,  and  is,  doubtless,  at  least,  a  four- 
foot  bed. 

1014.  (f )  &m.  Bodgeri'  Bankt,  in  Double-top  Mountain,  in  the  western 
part  of  Fentress.  Double-top  is  an  outlier,  situated  between  the  East  Fork 
of  Obey  and  Wolf  Eiver.  I  have  not  seen  these  banks,  but  am  informed 
that  the  coal  is  excellent,  the  bed  averaging  nearly  four  feet.  The  banks 
are  very  near  Obey's  River,  and  boats,  in  high  water,  can  be  carried  out 
to  the  Cumberland. 

1015.  {%)  Beturning  to  the  head-watera  of  the  East  Pork  of  Obey,  we 
find  a  fine  natural  outcrop  of  coal  in  CumbBrland  County,  about  a  mile 
south  of  the  old  Emery  road,  and  on  Dripping  Spring  Creek,  a  tributary  of 
Meadow  Creek.  This  coal  is  immediately  below  the  Conglomerate,  and 
shows  a  clear  face  above  the  water  of  four  feet,  the  bottom  not  being  seen. 
The  same  coal  also  appears  below,  on  Meadow  Creek. 

104G.  (h)  In  the  gulf  of  the  Big  Saulh  Fi/rk,  there  are  several  outcrops 
of  the  lower  coals  of  good  thickness,  but  I  cannot,  at  present,  specify  them 
At  Beaiy's  old  salt-works,  on  the  Big  South  Pork,  in  Kentucky,  is  a  fine 
show  of  good  coal.  It  measured,  near  tbe  surface,  from  three  to  four  feet; 
the  bed  is,  doubtless,  four  or  five  feet  thick. 

1047.  Outcrops  of  the  upper  coals  are  not  bo  numerouB  as  of 
those  below  the  Main  Conglomerate.  There,  are,  at  some 
poinls,  three  coal  seams  in  this  horizon,  at  others,  two,  and 
occasionally  "but  one.  A  promising  opening  in  one  of  these 
has  been  given  in  §  1036.    Below  are  others : 

1018.  (a)  Ou  lAUU  Lawd,  in  Overton  County,  and  very  near  the  Fen- 
tress line,  is  a  fine  natural  exposure  of  solid,  regular,  cubical  coal.  The 
point  is  about  southeast  from  Livingston,  and  a  little  north  of  «ast  from 
the  Oil  "Wells  on  Spring  Creek.  The  bed  is  full  four  and  a  half  feet  thick. 
Coal  has  been  takea  from  this  place  for  special  purposes.  My  guide  (Mr. 
L   W.Hooyer)statedatthetimeofmyyisit,  that  "this  coal  had  made  half 
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the  game  guna  in  O^'erton  County,    besides  many  that  have  gone  "Weat." 
The  following  13  the  section  at  this  point: 


TTpPKIt      CoNQLOMERiTB,  ... 

Shale?   CCoaI?J 

Shell;/  Sandstone 

Shale? 

Sandstone,   seen, 

Shale, 


.  55  feet. 
.  60  feet. 
.   15  feet. 


,.  15  feet. 
,..4J  feet. 


Ooal, 

Water  of  a  branch  emptying  into  Little  Laarel. 

1049.  (b)  AlHoover'a,  on  lAttle  HurHeane,  (apoint  just  within  Overton, 
and  about  four  miles  west  of  the  old  Bledsoe  Stand,)  a  bank  was  opened 
several  years  ago,  apparently  in  the  same  stratum  as  that  above.  The  coal 
is  of  good  quality,  three  feet  thick,  and  has  half  a  foot  of  slaty  cannel 
above  it.  The  same  bed  is  seen  in  the  valley  of  the  Big  Hnrricane,  atout 
a  mile  east  of  Hoover's.  The  following  is  the  section  on  Little  Hurricane. 
An  upper  seam  also  appears. 

OapHock,  or  TJppBK  CoifaLOMBKATE 30  feet. 

Shales  imd  thin  Sandafonet, 90  feet, 

M  Shale ;.     5  feet. 

5-S  Coal,  promising  outcrop 1  to  2  ft. 

a  «,      i   Shale  and  eome  thin  Sandtionea, 6S  feet. 

^'"  ' Black  Slaty  Cannel,  iis.\Qcbas,. 

g  Ooal,  Boover's  Bank;  may  be  a   four-foot  bed;  has  a 

good  bed  of  ahale above  it;  near  the  surface 3  feet. 

Space,  down  to  Little  Hurricane 15  feet. 

This  is  followed,  not  far  below,  by  the  Main  Oonglomerate. 

1050.  (c)  One  of  the  upper  coals  occurs  at  a  point  near  the  Putnam 
County  line,  about  three  miles  north  of  the  Emery  road,  and  in  a  direction 
a  little  east  of  north  ftom  Officer'i.  It  has  much  shale  above  it,  and  ap- 
pears to  have  the  relative  position  of  the  Hoover  Ooal. 

1051.  (d)  Above  the  Whitaker  Bank,  containing  the  bed  of  coal  three 
and  a.  half  feet  thick,  (g  1039,)  is  an  upper  bed,  two  feet  in  thickness.  This 
appears  to  be  above  the  Main  Conglomerate,  which  is  here  greatly  reduced 
in  thickness,  and  has,  both  above  and  below  it,  an  unusual  development  of 

1052.  (e)  Johnson's  Banh,  in  Cumberland  County,  on  Clear  Creek,  at  a 
point  about  two  miles  northeast  of  the  old  Johnson  Stand.  But  little  coal 
has  been  taken  from  this.  Said  to  be  a  four-foot  bed.  At  the  time  of  my 
viait,  the  pit  was  partly  filled  with  water;  above  the  water  it  shelved  two 
feet  of  eicellent  coal.  Besting  upon  the  bed  are  fifteen  inches  of  cannel 
slate,  above  which  are  indications   of  still  more  coal.     This  opening  pw 
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mises  well.    The  coal  lies  but  little  bolow  the  Upper  Conglomerate,   which 
is  quite  heavy  here. 

This  bed  shows,  at  another  point  about  three-fiiurtlia  of  a  mile  below,  on 
the  oppoeitB  side  of  tile  creek, 

1053.  An  outcrop  of  one  of  the  upper  coals,  four  feet  in  thickness,  is  re- 
ported a  few  miles  wast  of  Johuson's,  towards  the  head  of  England's  Co¥e, 
and  not  far  aboye  the  sub-conglomerate _;J/feen-/oo(  bed  spoken  of  on  a  pre- 
vious page. 

1054.  On  the  old  stock  road  leading  south  from  the  Bledsoe  Stand,  the 
two  Conglomerates,  with  the  shales  between,  are  well  scon.  Below  the 
upper  one  is  a  thin  outcrop  of  coal,  which  appears  to  have  the  place  of  the 
Johnson  Bed. 

1055.  (D)  The  Northeastern  Division. ^-1.h.\s,  the  remaining 
division  of  the  Tennessee  Coal  Field,  embraces  parts  of  the 
CoantieB  of  Morgan,  Anderson,  Scott,  Campbell  and  Claiborne, 
Within  it  are  numerona  high  ridges,  or  monntains,  that  rise 
above  the  general  level  of  the  Table-land,  and  in  which  is  found 
a  great  development  of  the  Coal  Measures.  In  those  ridges 
the  shales,  coals,  and  sandstones,  generally  horizontal,  or  nearly 
80,  are  piled  up  in  alternating  series  to  a  great  height  above 
the  Conglomerate.  Altogether,  the  Coal  Formation  in  this  part 
of  the  State  has  a  thickness  not  far  from  2500  feet.  Nowhere 
else  in  Tennessee  does  the  formation  present  anything  like  thia 
volume;  nowhere  else  are  there  so  many  coal  beds,  or  such  an 

^s  of  coal. 


105fi.  The  topography  of  this  area  has  been  noticed  in  the  First  Part  of 
this  Eeport,  The  high  ridges  referred  to  are  mostly  included  in  the  New 
Eiver  Group,  (^  185-187.)  They  lie,  for  the  most  part,  east  of  a  line 
running  through  Montgomery  and  Hunlsville,  and  occur,  in  general,  as 
great  water-sheds  around  the  mountain-hemmed  valleys  of  ihe  upper  tribu- 
taries of  New  River.  They  thus  divide  the  waters  of  this  river  from  those 
of  the  Emery  on  the  south,  those  of  the  Clinch  on  the  east,  and  those  of 
Clear  Pork  and  Telfico  creeks  of  the  Cumberland,  on  the  north.  Prom  the 
m:iiu  water  sheds  great  fingers  run  in,  and  interlock  with  the  ramifying 
tributaries  of  New  liiver. 

The  "detached  block"  of  the  Table-land,  or  nearly  detached,  as  well  as 
the  remarkahle  skirting  tidge,  called  here  Walden'g  Ridge,  are  to  be  noticed. 
(See  ^179-184.) 

1057^  The  character  presented  In  §§  940-942  as  typical  of 
the  Coal  Field  in  general,  is  nearly  lost  in  this  division.  .The 
Lower  Measures  occur  below  the  Conglomerate,  but  the   Upper 
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Measures,  ae  Been  in  that  type,  have  piled  upon  them  many  su- 
perior strata.  By  Upper  Measures,  however,  I  moan  here,  as 
elsewhere,  all  above  tSe  Main  Conglomerate. 

1058.  It  is  not  in  my  power  to  present,  at  this  time,  a  com- 
plete analysis  of  this  rich  portion  of  the  Coal  Field.  'There 
has  not  been  time  enough  granted  for  that.  I  will  be  able, 
however,  to  give  my  readers  its  general  features,  which  will  en- 
able them  to  appreciate  ite  great  mineral  resources. 

1059.  I  present,  first,  a  section  of  the  Upper  Measures  asseen 
in  Cross  Mountain.  (§  186.)  This  was  taken  in  1859,  across  the 
great  ridge,  at  a  point  opposite  Col.  JB.  D.  Wheeler's  residence, 
in  Campbell  County,  and  about  four  miles  in  a  southwesterly 
direction  from  Jacksboro.'  My  instrument  was  a  pocket-level. 
The  thicknesses  are  approximations.  The  section  begins  near 
the  base  of  the  mountain,  at  Wheeler's  Coal  Bank,  and  ascends 
to  one  of  the  highest  points,  the  elevation  of  which  is  about 
3,370  feet  above  the  sea,  and  2,329  feet  above  Cove  Creek.  (See 
page  73,  (2).)  The  strata  are  nearly  horizontal,  excepting  at 
the  base,  where  they  dip  at  a  small  angle  into  the  mountain. 

(45)  Sandstone,  caps  the  highest  poinls  of  the  mountain 100  feet. 

(44)  Shales  and  Shaly  Sandstones 55  feet. 

(43)  Sandstone, 15  feeL 

(42)  Shales  and  thin  Saadslones, 16^  feet. 

(41)  ShaU, 14  feet. 

(40j  Coal,  afineexpo!we,coniaiuiS,s\s.-mahBea,ui  of  black  shale, 

but  otherwise  pure  cubic  coal, -    6  feet. 

(39)  Shale, 40  feet. 

(38)  Thin  Sandstonea  and  Shales;  these  rocks  are  in  the  gap 
through  which  the  path  leads  from  Wheeler's  across  to 
Beech  Creek, 155  feet. 

(87)  Shale, 48  feet. 

(36)  Sabdstome 37  feet. 

(35)  Shale  and  Sandy  Shale, 74  feet. 

(S'l)  Coal,  flue  outcrop,  (may  te  6  feet,) 4  feet. 

(33)  Shale  and  thitt  Sandstones, _40to  60  ft. 

(32)   Sandstone ~ 60  to  80  ft. 

(31)  ShaU, 50  feot. 

(80)  Goal,  outcrop 1  foot. 

(29)  Fire  Clay, 1  or2ft. 

Sig.  26.     Vol.  1. 
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(27)  Saxdetohe, 

SOfolOft 

(26)  Shales, 

laO  feet 

(25)  fihaUs,  with  c%  ironilonei, 

_  20  feci 

(24)  Coal,  -yu/orop, 

1  lout 

(23)  Shale, 

6  f.U 

(22)  Coal,  outcroB  at  a  large  "hek    on  Beeeh  Creek  side 

may 

bo  a  five  or  aix  foot  coal, 

8  feet 

(21)  SiMle. 

50  to  80  ft 

(20)  Sandjiortc, 

50  feet 

(11)   ^haUe,  mostly, 

Kioto  120  tt 

(18)    '5ANBST0BE, 

TSfnlOflft 

(17)    f^hale. 

45  fei  t 

(16)  C  oal,  outcrop,  with  shaly  parting  of  three  inches, 

3  feet 

(lo)  Shattand  Sandatoneb,  ihalen  prpdommating. 

190  feet 

(14,  Sa«bstone 

50  to  80  tt 

(U)    SAaitf 

20  fut 

(12)  Coal, 

aiLct 

(11)  Shale,  with  etay  ironalonet, 

2t>  feet 

(10)  Sandstone. 

2 .  feet 

(f)  Shale,  heivj,  thiokneafl  uncertain,  sa^, 

110  feet 

(")   "ihai    aad  "iincS  slate, 

(1)  Coal,  outcrop 

(0)  Shale  and  Fire  Clay, 

(-.]    ''hale, 

(i)   Ooal.  "ith  a  three  inch  parting,  in  upper  portio 
3  (31   '  Black  Slate, '  contains  itigmaria,  With  rootlets, 

^       \    (2)  Shale  and  Fire  Clay,  w 
(1)   "^andy  Shall,    (foot  of  mountain,) 


V 


1060.  The  entire  thieknesB  of  the  strata  in  the  section  above, 
ia  about  2,100  feet.  At  no  point,  except  in  "Wheeler's  Bank, 
has  any  work  been  done  to  lay  open  the  coal  seams,  yet  we 
have,  known  only  by  their  natural  outcrop,  no  less  than  nine 
of  them,  six  of  which  show  not  less  than  throe  feet  of  coal 
each.  The  aggregate  amount  of  outcropping  coal  is  27  feet. 
This  pr'omiaes  well  for  the  Measures  when  they  shall  have  been 
thoroughly  examined.     Many  Beams,  doubtless,  do  not  appear 
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at  the  surface,  and  the  aggregate  of  the  coal,  when  fully  made 
out,  will  be  found  to  he  more  than  double  that  given. 

1061.  Below  is  a  soclion  of  Tellico  Mountain,  lying  on  the 
iiorthweetern  side  of  the  Elk  Fork  Valley,  (§  354.)  This  val- 
ley is  divided  longitudinally  by  a  great  fault  running  through 
It,  To  the  northwest  of  this  fault  lie  the  Coal  Measures  the 
Conglomerate  being  the  lowest  stratum  seen  in  the  valley  ■  im- 
mediately  to  the  southeast,  as  shown  in  the  section,  are  much 
lower  formations,  while  the  Conglomerate  is  raised  to  the  very 
top  of  Pine  Mountain. 

This  section  was  taken  by  F.  G.  Chavannes,  Civil  Engineer 
in  a  survey  of  the  Elk  Pork  Valley.  It  indicates,  like  the  last' 
great  richness  in  coal.    The  thicknesses  are  approximate. 

(U)  Shalei,SlaU,  etc.,  a  portion  not  definedi  ooDtains a 
bed  of  Coal  not  located;  a  heavy  series  al  the 
top  of  Tellico  Moimiain,  with  a  masimum  thick- 
ness, according  to  Chavannes'  sections,  of  not  leas 

*'"'" 600  feet. 

(10)  SASESTONTi:,  compact,  forms  cliffs,  ahout go  feet 

(9)  Shales  and  Flaggy  Sandsianes;  "contains,  1  think    a 

three  and  a  half  feet   Coal  Seam," .'...  ao  feet. 

(8)  Micaceous  Fiaggy  Sandstones,  Shala,  Flaggy  Sand- 

'*^ ; 80  feet. 

(7)  Shales  and  Stale,    and   very  probably  a  valuable 

^'oalBed. 100  feet. 

(6)  hlaggy  SandtUme,  Sl^lei,  Flaggy  Sandstone;  con- 
tains Coal  Seams, 2fi0  feet. 

(3)  Slat,,  Coal  one  and  a  half  feet  thick.  Slate,  Sand- 
stone, Coal  two  feet,  Slaie^  Grit.  Shales,  Slate,  GHt,  120  feet 

(4)  Coarse  Micaceous  Sandstone 200  feet.' 

(3)  Slaty  Grit  on  top,  Shales,  ^ate.  Yellow  Shales, 80  feet. 

(2)  Slaty  Grit  on  top.  Shales  eight  feet.  Slate,  probably 

afourfeetOoal  Bed,  Shales, 50  feet. 

(1)  CONGLOMEEATE,  quartzose,  thickness  un- 
known. This  outcropsin  the  Elk  Fork  Valley  on 
the  northwest  side  of  the  Fault.  Mr.  Chavaiin«s, 
without  giving  any  especial  reason,  says:  "This 
rock  is  evidently  higher  in  the  series  than  the 
Conglomerate  oa  the  top  of  Pine  Mountain." 
I  know  of  no  reason  why  It  may  not,  provisional- 
ly, at  least,  be  regarded  as  the  same. 
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1062.  Below  is  a  section  of  the  Lower  Measures,  as  presented 
in  the  upper  part  of  Fine  Mountain.  The  Conglomerate  of  thia 
is  most  likely  a  detached  part  of  that  at  the  base  of  the  last 
section,  and  will  serve  to  unite  the  two  sections. 

No  outcrops  of  the  lower  coals  have  been  obeeryed  on  the 
face  of  Pine  Mountain  that  I  know  of,  but  the  seams  are  doubt- 
less present.  This  section,  with  the  exception  of  the  parts 
within  parentheses,  is  Mr.  Chavannes'.  As  before,  the  thick- 
nesses are  approximate ; 

(4)   CONQLOMEEATE,   at  the  summit  of  Pine  Moun- 
tain, thickness  unknown;  has  Slale  and  Shake  be- 

(8)  Flaggy  Mcaeetms  Sandstone  on  top;  Slate  and  ShaUs 

below,  (contains,  doubtless,  a  Coal  or  two,  S.) 120  feet. 

(2)   Compact  Qriton  top,  Slate,  Shales,  (Coal?  S.,) 120  feet. 

(1)   Qiarse  Sandttone  on  top,  Ciojf,  ilate,  Shales,  (Coal, 

8  1 100  feet. 

Then  follovra  below  the  Movintain  Limestone,  forming  the  lowor  part  of 


1063.  The  sections  above  may  be  taken  as  typical  of  the 
character  of  the  Coal  Measures  in  the  monntain  ridges  of  the 
Northeastern  Diyiaion.  The  liigh  mountains  in  Anderson 
County,  the  American  Ridge  back  of  the  Saltworks,  (Winter's 
Gap,)  present  sections  similar  to  that  of  the  Cross  Mountain, 
opposite  Col.  Wheeler's.  The  aggregate  thickness  of  the  nat- 
ural coal  outcrops  on  the  side  of  the  American  Eidgo,  was  es- 
timated at  35  feet. 

The  mountains  northeast  of  Montgomery  and  Wartburg  be- 
long to  the  same  group  as  those  mentioned,  and  have  the  same 
features  as  to  Coal,  and  the  Coal  Formation. 

10C4.  The  parts  of  the  division  not  presenting  high  mount- 
ains, have  the  character  of  the  Coal  Field  in  general,  and  a 
geological  structure  corresponding  more  or  lees  nearly  to  that 
of  the  type  given  in  §  942 ;  at  some  points,  one  or  more  coal 
horizons  are  added  above. 

1065.  In  the  Cross  Mountain  Section,  (§  1059,)  I  have  in- 
cluded Wheeler's  Coal  Bank.  Thia  is  in  a  very  valuable  bed  of 
coal  that  appears  to  lie  at  the  base  of  Cross  Mountain,  from  the 
vicinity  of  iKlk  Gap  to  Coal  Creek,  and,  indeed,  at  the  base  of 
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the  main  mountain,  aa  far  down  as  the  Saltworks.  It  doubt- 
less extends  southwest  from  this  poinL,  and  may  be  the  bed 
worked  in  some  of  the  banks  on  the  watorsof  the  Emery.  This 
bed  has  been  the  main  source  of  the  coal  z^sed  inAnderson 
and  Campbell  counties.  It  is  of  excellent  quality,  and  highly 
esteemed.  The  features  of  Col.  Wheeler's  Bank  are  given  in 
the  section.    Below  are  other  banks  in  this  bed. 

1066.  Morroie's  Bank,  near  Elk  Gap.  I  saw  this  in  1859.  It  was  an 
opening  made  for  tte  purpose  of  showing  the  coai,  and  the  thioltness  of  the 
bed.     The  presentation  wsb  ahout as  follows: 

Shale,  heavy  bed  above. 

Coal,  ten  feet  exposed  in  the   bank,   but  somewhat  contorted  ;  a 

sis-foot  bed  at  least  indicated. 
Blaek  Slate,  highly  bitammous,  approaching  oannel  coal,  two  and 

a  half  feet  thick. 
Fire  OUy  and  Sandy  Shale,  below. 
The  Shale  upon  this  coal  is  followed  above  by  sandstone,  above  which 
again,  is  another  coal  bed,  said  to  be  three  feet  thick. 

1067.  Wiley's  Bank,  about  half  a.  mile  to  the  right  of  the  Coal  Creek  Gap, 
in  Anderson  County.     The  following  is  the  section; 

ShaU. 

Coal, 1  foot. 

Clay  Seam 2  to  Sinchs. 

Coal, 8J  feet. 

Black  Slate,  with  Stigmaria. 6  inches. 

Coal, 1  foot. 

■f^"  Clay,  lt(,2  feet. 

Sandy  Shale, 4  f^et. 

Thin  Sandstorm 10  to  15  feet. 

Sandy  Shales, 4Q  fg^t. 

Shale,  with  CToy  Ironilmes,  running   down  to  the  creek 5-5  feet. 

1068.  Bank  in  the  vicinity  of  the  Salt-works  {Winter's  Gap,)  Id  Ander- 
son. Bank  (1864)  about  one  mile  from  the  Gap,  and  about  60  feet  above 
thebranchi  thecoal  of  first  quality,  and  from  six  to  seven  feet  in  thick- 
ness. Knojville  has  obtained  the  most  of  its  coal  here.  It  is  a  solid,  bitu- 
minous, gas-making  coal. 

I  do  not  assert  positively,  that  the  bed  here  is  the  same  as  that  of  the 
three  banks  mentioned  above,  though  I  think  it  is.  This  la  a  point  to  be 
definitely  settled  hereafter.  Its  general  topographical  and  stratigraphical 
relsitioDs  are  about  the  same. 
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1069.  This  great  bed,,  which  we  may  eall  throughout,  the 
Wheeler  Coal,  presents,  to  say  nothing  of  other  beds,  an  amount 
of  fuel  which  many  generations  ■will  not  exhaust.  Being  near 
the  base  of  the  mountain,  it  is  eftsily  approached,  and  will  be 
extensively  mined  when  the  Knoxville  and  Kentucky  Railroad 
is  completed. 

1070.  I  am  not  prepared  to  say,  as  yet,  what  bed  of  Lesley's 
classification  the  Wheeler  Coal  is  to  be  referred  to.  If  called 
upon  to  fix  it  provisionally,  I  would  make  it  Bed  B,  the  Sewa- 
nee.  (|  980.)  How  far  it  may  be  above  the  Conglomerate  I 
know  not.  The  Gap  in  Walden'a  llidge,*  (§§  183,  184,) 
through  which  Coal  Creek  rune,  presenta  a  section  which,  if 
there  be  no  fault,  would  throw  it  more  than  600  feet  above  the 
Conglomerate,  but  this  is  hardly  admissible. 

1071.  About  Montgomery  and  Wartburg,  there  are  three  beds  of  coal. 
One,  opposite  Montgomery,  appears  to  be  a  four-foot  bed  of  good  quality. 
As  to  the  character  of  ihe  others,  I  am  not  informed.  These  beds  doubt- 
less occur  at  numerous  points  in  the  slopes  and  billa  hounding  the  valley 
of  the  Emery  River.     Scores  of  hanks  might  be  opened  along  this  stream. 

1072.  Mocks  of  Special  Use,  Minerals,  and  Agricwltwal  Fea- 
tures of  the  Coal  Measures.  The  great  mineral  product  of  this 
formation,  is,  of  course,  Stone-coal,  This  is  incomparably 
more  important  than  all  of  the  other  mineral  substances  of 
the  formation,  susceptible  of  application  to  special  use,  taken 
together. 

1073.  Outside  of  coal,  Iron-ore  may  be  mentioned.  This  is 
at  some  points,  quite  abundant  in  the  shales  of  the  formation. 
It  occurs  in  nodules,  balls,  and  in  flattened  concretions  aiTanged 
in  layers  in  the  shales,  or  scattered  through  them,  and  forming 
what  aro  called  clay -ironstones.  This  ore  is  quite  different  from 
anything  worked  in  Tennessee.  It  consists  of  carbonate  of 
iron,  more  or  less  mixed  with  clay  or  sand.  Itis  an  important 
ore  in  Pennsylvania  and  Ohio,  and  is  extensively  used  in  those 
States  in  making  iron.  The  clay -ironstones  are  mentioned  in 
a  number  of  the  sections  given  on  previous  pages.     They  are 

» It  may  bB  remarked  tliBt  the  skirting  Wolden'a  Eidge  in  Aaderson,  und  in  counlias 
fnrther  north,  is  mostly  made  up  of  etrata,  belonging  to  the  lower  part  of  the  Coal 
Formfttiop.  Somsof  the  lowerSandstones,  and  the  Conglomerate  itself,  are  seen  in 
this  ridge,  as  great,  highly  inclined,  or  aometimea  vertiofll,  plates,  beliteen  which  are 
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quite  abundant  in  the  lowest  bed  of  shale  in  the  Wiley  Bank 
Section.     (§  1067.) 

1074.  Flag-stones  of  good  quality  may  be  obtained  at  many 
points  in  chis  formation,  Near  Wartburg,  in  Morgan,  are  good 
qnarrios. 

1074  a.  The  sandstones  of  the  Coal  Formation  are  often  an 
excellent  building  material.  "When  these  are  white,  and  of 
good  gi'ain,  they  make  a  handsome  building.  The  namo/ree- 
Stone  is  given  to  some  sandstones,  on  account  of  the  ease  with 
which  they  may  be  cut  in  any  direction. 

1075.  The  topographical  features  of  the  area  underlaid  by 
the  Coal  Measures,  or,  in  other  words,  of  tho  Table-land,  have 
been  given  in  the  first  part  of  the  Ecport.  (See  page  66,  and 
on.)  The  surface  of  the  Table-land  haa  many  attractions ;  its 
clear,  pure  water;  its  comparatively  mild  and  salubrious  cli- 
mate; and  in  many  parts,  its  wild,  native  scenery,  make  it  an 
inviting  region.  Its  soils,  however,  are  light,  and  not  compara- 
ble with  those  of  the  groat  limestone  vallej-s  and  areas  of  the 
lower  portions  of  the  State.  They  are  derived  from  sandstones 
and  shales,  interstralified  with  which  are  no  limestones,  and 
are,  therefore,  sandy  loams,  without  calcareous  matter.  The 
soils  are  usually  of  fine  textaro  and  easily  tilled,  and  with 
proper  manipulation,  are  productive.  The  addition  of  com- 
posts with  lime,  will  make  them  highly  so. 

1076.  As  we  have  seen,  the  surface  of  thcTablo-land  is  more 
or  less  cut  up  into  valleys  of  moderate  depth,  and  wide,  flat- 
topped  ridges.  Arable  land  occurs  both  in  the  valleys  and  on 
the  ridges,  tbougli  the  latter  are  sometimes  too  poor  for  culti- 
vation. The  native  growth  is  mostly  made  up  of  oaks,  chest- 
nuts and  hickories. 

At  some  points  yellow  pine  abounds.  Along  some  of  the 
streams,  or  on  slopes  richer  than  usual,  poplars,  maples,  and 
walnuts,  are  met  with.  Some  of  the  slopes  of  the  high  moun- 
tain-ridges in  the  ITortheaatcrn  Division  are  covered  with  a 
heavy  growth  of  timber,  and  are  among  the  most  fertile  parts 
of  the  Table-land. 

1077.  As  stated  in  §  171,  this  portion  of  the  State  is,  as  yet, 
thinly  settled.      The  towns  located  upon   it  are  Huntsville, 

,  Montgomery-,   Orossville,   Spencer  and  AUamont.    In 
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addition,  Wartburg,  near  Montgomery,  and  Tracy  City,  might 
be  mentioned. 

The  agricultural  features  of  the  Table-land  will  be  further 
noticed  hereafter. 

1078.  Fossil  Plants  of  the  Main  Sewanee  and  Jackson  Coal 
Borizon. — This  is  the  list  referred  to  in  §  980.  The  specimens 
have  been  seen  by  Prof.  L.  Lesquereux,  and  were  labelled  by 
him. 

(1)  NeMTopietis    heterophylia,    Brgt.     Main   Sewanee,  Truey  City; 

Jaokion,  K.  B.  cut  near  ''Lower  MineSj"  (Porter  and  Logan 
Banks.) 

(2)  Neuropterii    Loschii,     Brgt,   Jaekson,   E.  R.   cut  near   Ji-ower 

Mines. 

(3)  Hymenophyllitei  gigantetts,  Lsqx.    Main  Sewanee,  Tracy  City. 

(4)  Aleibopteris   Serlii,   Gopp,     Jackson,  K.    E.    out   nej.r  Lower 

Minos. 
(.5)  Aleihopieris  lomohiiidis.    Stern!).     Main  Seioanee,  Tracy  City, 

(6)  Asterophyliites  grandia,  Sternb.    Jackson,  E.  E,  cut  near  Lower 

Mines. 

(7)  Calamitei  crueiaiia,  Sternb.    Main  Seaanee,  Tracy  City. 

(8)  Sligtnaria  fieoidei,  Brgt.    Main  Sewanee  in   under-clay,  Tracy 

City. 

(9)  S^llaria  Brardiif  Brgt.     Main  Sewanee,  Tracy  City. 

(10)  SigiUaria  Menardif  Brgt.      Main  Sewanee,  Traey  City. 

(11)  SigUlaria  tessellata,  Brgt.     Main  Sewanee,  Tracy  City. 

(12)  SigiUaria  elegam,  Brgt.     Main  Setnanee,  Traey  City. 

(13)  Sigillaria  ailemiata,    Lsqz.     Main   Sewanee,  same   locality  as 

the  last. 
(U)  Sigillaria  alteolans,  Brgt      Mom  Seaanee,  Tracy  City      {ThU 
and  tbe  last  species  may  be  the  same  ) 

(15)  Si/rigodendroa  cyclo&lrgiara  Brgt      Miia   Sewante,  locality  as 

the  last 

(16)  Syrigodr.ndroi  pad yderma    Brfrt       M<l^^  Seaaaee      1  cality  as 

above. 

(17)  Lepidodendron  obovaiian    Sternb      Main  ^eiBnaee,  Tracy  City. 

(18)  LepidodendTon  aculfatam    Sternb      Main   Sewanee,   located  as 

above, 

(19)  Lepidodendron  elegant    Brgt      Vam  Sewnnee  lotated  as  above. 

(20)  Lepidodendron  ve'litum,  Lgqx      Mam  Sewanee,  1  racy  City. 

(21)  Lepidodendron  nniiijuni,  Sternb      Man   Senanee,    lotality  aa 

above. 
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(22)  Lepidoitrobu!  oniatui.  Lind.  &  Hiitt.    Jaekion,  E.  E.  cut  near 

Lower  Mines,  and  JUain  Sewanee,  Tracy  City. 

(23)  Trigonocarpum,     Mnin  Sev/anee,  Tracy  City. 

(21)  RhdbdocaTpus  venoa-us,  Leqx.     Main  S(maiiei,  located  as  last. 

1079.  Specimens  of  the  following  species  have  been  obtained 
at  the  .^tna  Mines,  from  the  Main  .Mtna  or  Cliff -Vein  Horizon: 

(1)  Sphenopleris  iTidactiliics? 

(2)  llymeiiaphylliies  Iiildreii,  Lsqs. 

(3)  Lepidodendren  niffosum,  Stem!). 

(4)  Lepidodendron  rtmosum,  Sternb. 

(5)  Lepidodendron  modulalum.  Lsqx. 

1980.  The  following  are  the  foaail  nuts  found  at  the  base  of 
the  Coal  Measures  on  the  Sewanee  Eailroad.  (See  section  in 
§  925.) 

(1)  Triffonocarpon  Ssffordi,  Lsqi. 

(2)  Trigonocarpon  olivcBfonnis,  Lind.  &  Hutt 

(3)  TrigonocaTpon  Nmggeraihii,  Brgt. 
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CHAPTER  XIII. 
THE  CEETACEOUS  FOEMATIONS;    SEllIES  X. 

1081.  We  come  now  to  the  comparativelj  unconsolidated  strata  ofWeat 
Tennessee.  (J  272.)  The  focmalions  hitherto  considered  are  mnde  up  of 
solid  rocks,  and  belong  tii  the  second  great  diTision  of  geological  time,  the 
Paleozoic.  (See  page  156.)  The  formationfi  to  be  described  in  this  and  in 
the  three  following  chapters,  appertain  to  the  Meiozmc  and  Cenozuic  divi- 
sions, and  some  of  the  recent  alluvial  beds,  to  the  Age  of  Man. 

1082.  The  place  of  the  Cretaceous  formations  in  the  complete 
geological  column,  (see  pages  154  and  155,)  is  some  distance 
above  that  of  the  Coal  Measures,  the  interval  being  occupied 
by  several  heavy  formations.  In  Tennessee;  however,  this  in- 
terval ie  vacant,  and  we  pass  abruptly  from  the  Coal  Forma- 
tion ;o  the  Cretaceous,  no  Strata  of  the  Permian,  Triassic  and 
Jurassic  formations,  appearing. 

1083.  In  traveling  westward  from  Middle  Tennessee,  we, 
very  soon  afl:«r  passii^  the  Tennessee  Eivev,  meet  with  a  line 
along  which  the  older  formations  are  suddenly  and  deeply 
beveled  off.  This  has  been  already  spoken  of  in  §§  272  and 
832.  This  slope  was  perhaps  the  shore  of  the  arm  of  the  At- 
lantic mentioned  in  v  331.  It  is  now,  for  the  most  part,  the 
eastern  rocky  side  of  a  deep  trough,  in  which  lie  the  stratified 
sands,  clays,  marls  and  loams  of  Western  Tennessee  and 
Eastern  Arkansas.     See  also  §  320,  and  the  paragraphs  refer- 


1084.  The  topographical  features  of  West  Tennessee  have  been  giren  in 
the  First  Part  of  the  Report.  ^  27-2—294.  The  reader  is  also  referred  tc 
the  Map  and  the  section  at  its  base,  as  well  as  to  the  diagram  following. 
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1085.    The  Cretaceous  Series  inchidea  in  Tennessee,  the  fol- 
lowing formations ; 

]0,c.  Biphy  Group,  (provisional.) 
10,b.  Green  Sand,  or  the  Shell  Bed. 
10,a.   Cofci  Sand. 

Each  of  these,  commencing  with  the  lowest,  will  ho  the  sub- 
ject of  a  separate  section. 


THB  COFFEE  BAND;    FORMATION  10,«. 

1086.  This  is  the  oldest  member  of  the  Cretaceous  Sei'ies, 
outcrops  in  Hardin  and  Decatur  Counties,  and  overlaps  the 
western  beveled  edge  of  the  older  rocks.  Its  outcrop  occupies" 
a  belt  of  territory  varying  from  about  two  to  eight  miles  in 
width,  and  running  more  than  half  way  through  the  State.* 
(Sec  10,a.  upon  the  Map.)  The  diagram  on  page  413  ex- 
hibits the  relation  this  formation  sustains  to  the  older  rocks 
and  to  the  Qreen  Sand  above  it. 

1087.  By  referring  to  the  Map  it  will  be  seen  that  the  Ten- 
nessee Eiver  is,  with  the  exception  of  a  single  break  in  Hardin 
County,  bordered  throughout  on  the  west  by  a  belt  of  Paleozoic 
rocks.  Along  this  break  the  river  cornea  in  contact  with  the 
strata  of  the  Coffee  Sand,  and  washes  them  for  eighteen  or 
twenty  miles,  presenting,  at  intervale,  several  bluifs  that  ex- 
hibit interesting  sections. 

1088.  These  bluffs  are  much  alike;  they  vary  from  80  to  lOO 
feet  in  height,  and  are  capped  with  a  layer  of  gravel  belonging 
to  one  of  the  gravel  beds  to  be  described.  The  principal  ones 
are  given  on  the  Map,  and  are  Coffee  Bluff  (sometimes  strangely 
called  "Chalk  Bluff")  at  Coffee  Landing,  that  at  Crump's  Land- 
ing, and  the  one  at  Pittsburgh  Landing.  The  first,  which  gives 
name  to  the  bed  under  consideration,  is  nearly  two  miles  long. 
One  of  its  sections  will  be  given  below. 
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1089.  Tbe  Coffee  Sand  consists  mostly  of  stratified  sanda 
usually  containing  scales  of  mica.  Thin  leaves  of  dark  clay 
are  often  interst ratified  with  the  sand,  the  clay  leaves  occasion- 
ally predominating.  Sometimes  beds  of  dark  laminiitcd  or 
slaty  clay  of  considerable  thickness — from  one  to  twenty  feet 
or  more — are  met  with  in  the  series.  It  very  generally  con- 
tains woody  fragments  and  leaves,  converted  more  or  less  into 
lignite.  Siiieified  trunks  of  trees  are  not  uncommon.  The 
maximum  thickness  of  the  series  in  Tennessee  is  not  known; 
it  is  probably  not  far  from  200  feet. 

1090.  A  section  of  the  bluff  at  Coffee  may  be  taken  as  a  type 
of  the  materials  and  stratification  of  this  group. 

(4)   On  top;  gravel  and  ferruginous  conglomerate. 

(8)  Saadi,  with  thin  laminie  of  slaty  clay;  much  lltte   No.  1 

below 10  feet. 

(2)  Slaty  Hay,   with   but  little  sand;    contains  fragments  of 

wood  and  leaves _ 20  feet. 

(1)  Gray  and    yellmu    Sands,     interstratified  with   numerous 

thin  laminse  and  some  thicker  layers  of  slaty  clay; 
strata  of  sand  occasionally  from  three  to  six  feet,  with- 
out clay.  Leaves,  in  fragments,  and  pieces  of  lignitic 
wood  abunaant.  Projecting  from  the  mass  arc  the 
ends  of  two  lurge  trunks,  their  bark  converted  into 
lignite,  and  thoir  wood  ailicifled. 

Contains  pyrite  and  jielila  proto-salts  of  iron,  and 
ferruginous  watci's. 

Estending  to  the   water's  edge ()5  feet. 

1091.  The  following  is  a  section  seen  at  one  point  of  the 
Muff  at  Pittsburg  Landing. 

(2)  Qravel,  on  top - 80  feet. 

(1)   YeUout,  Red  and  Orange   Sands,  much  interstratified  with 

thin  timinie  of  Clay;  beds  of  sand  occur,  three  or  four 
feet  thick  without  tbe  clay  lamina:,  then  a  bed  as  thick, 
or  thicker,  is  full  of  them.  The  sands  contain  occa- 
sionally, a  thin  seam  of  ferruginous  sandstone.  But  lit- 
tle vegetable  matter  is  seen  in  this  bluff, 60  to  10  ft. 

1092.  In  low  sheltered  places  the  sands  in  the  exposures  of 
this  formation  are  generally  dark  gray,  and  contain  pyrite.  In 
exposed  situations,  however,  as  in  old  washes  or  near  the  sur- 
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face,  tlieir  contents  become 
is  removed,  (consumed,)  and  the 
becoming  white,  yollow,  red 
or  orango,  aa  the  case  may 
be. 

1093.  Althocgh  fragmenta 
of  leaves    are  abundant    at 
some  localities,  yet  it  is  dif- 
ficult  to   obtain   good  speci- 
mens.    None  that  I  know  of 
have  been  described.     With-    « 
in  the  limits  of  Tennessee  I    3 
have  not  found  any  animal    S 
remainsin  this  group.  Along     - 
the  Memphis  and  Charleston    3 
Railroad,    in    Mississippi,    I    ^ 
have   seen    many   imperfect 
casts  of  shells  in  its  southern 
eqaivalent,     the     Tombigbee 
sand  of  Hilgard,  which,  per- 
haps, ought  to  be  included 
in  his  Eutaw  Group.    One  of 
these  was   forwarded,    with 
other   Cretaceous   fossils,   to 
Mr.  Wm.  M.  Gabb,  of  Phila- 
delphia, who  described  it  as 
Yolutilithes   Saffordi,  giving 
"Tennessee,"  by  mistake,  as 
the    locality,      (Jour.   Acad. 
Nat.  Set,  [2,]  iv,  299.)     The 
specimen  was  obtained  from 
a  cut  about  three  miiea  and  a 
half  west  of  Burnsvillo. 

1094.  Away  from  the 
streams  there  are  few  char- 
acteristic exposures  of  this 
formation  to  be  met  with. 
At  many  points  where  its 
strata  would  otherwise  out- 
crop, everything  is  covered 


led,  their  lignitic  matter 
asBume  brighter  colors, 
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■with  gravel.  DecaturvUle  is  located  upon  its  feather  edge,  and 
■west  of  this  place  its  sands  and  clays  are  met  with,  resting  upon 
the  Silurian  limestones. 

1095.  It  is  the  formation  at  Scott's  Sill,  on  the  road  from 
Lexington  to  Clifton,  and  aectiona  of  it  may  be  seen  in  this  vi- 
cinity. 

1096.  Following  it  westward,  it  runs  under  the  Green  Sand, 
and  it  is  the  reservoir  yielding  water,  when  the  formation  men- 
tioned is  pierced  by  the  well-borers,     (§§  269-270.) 


THE  GREEN  S4N0,  OE  SHELL  BED;  FORMATION  10,6. 

1097.  This  is  an  interesting  formation,  and  has  long  attract- 
ed attention  on  account  of  the  great  number  of  fossil  shells  it 
contains.  These  occur  by  cart-loads  at  some  points,  and  are 
gathered.and  burned  into  lime.  It  ia  through  this  formation 
that  the  semi-artesian  wells  of  Hardin,  McNairy  and  Hender- 
son counties  are  bored.  And  again,  this  bed  contains  grains  of 
a  soft  greenish  mineral,  called  glauconite,  which  give  the  mass 
a  greenish  color,  and  hence  the  name  green  sand.  The  mate- 
rial of  the  layers  in  which  grains  of  glauconite  are  abundant, 
is  a  valuable  fertilizer,  and  is  applied  like  a  marl  to  the  lands. 
Such  material,  in  fact,  is  often  called  marl. 

1098.  With  reference  to  the  aonipieaiiii)  ikella,  the  "bald  hills,"  and  the 
bond  well!  of  this  formation,  see  ^  2I>S  and  2!i4,  and  ulao  ^  26!^  and  270. 

1099.  At  many  points  along  its  eastern  edge,  this  formation 
is  seen  to  rest  upon  the  Coffee  Sand.  Its  mass  consists  gene- 
rally of  fine  quartzoae  sand  mixed  with  clay,  forming  a  clayey 
sand,  which  is  more  or  less  calcareous.  It  contains  green  grjiins 
throughout,  though  not  abundantly,  and  fine  scales  of  mica. 
Owing  to  the  clay  present,  and  a  certain  degree  of  induration, 
the  mass  ia  generally  firm  enough  to  form  the  walls  of  the 
"bored  ■wells,"  tubing  being  dispensed  with.  When  dry,  the 
material  of  the  formation  has  a  greenish  gray  color,  which  be- 
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comes  mucb  darker  when  wel.  It  has  mach  uniformity  in 
character.  Tiiat  of  different  layers,  however,  differs  to  some 
extent  in  hardness,  and  in  the  proportional  amount  of  greeb 
grains  Some  of  the  harder  layers  are  called  "rocks"  by  the 
well-borera.  Thoro  is  such  a  layer  very  generally  at  the  bot- 
tom of  the  series. 

1100.  Below  the  soil,  for  ten  or  twenty  feet  from  the  Burface, 
the  green  sand  is  usually  converted,  by  atmospheric  agencies, 
into  a  grayish  or  dirty-buff  tenacious  material,  locally  called 
"joint  clay,"  from  its  tendency  to  cleave,  when  losing  moisture, 
in  irregular,  block-like  masses. 

1101.  It  abounda  in  shells.  Exogyra  costata,  Qryphcea  vesi- 
cularis,  Ostrea  larva  and  Anomice,  are  found  at  nearly  all  ex- 
posures. Individuals  of  these  species  are  plentifully  strewed 
over  the  '■'bald  hills,"  (§  263,)  the  large  shells  being  very  con- 
spicuous. This  formation  is  pre-eminently  the  shell-bed  of  the 
Post-paleozoic  beds  of  "West  Tennessee.  A  list  of  species  col- 
lected will  be  given  below.  It  also  contains  wood  and  leaves, 
but  not  as  abundantly  as  the  Coffee  Sand. 

1102.  This  bed  is  the  northern  extension  of  the  Rotten  lime- 
stone of  Mississippi  and  Alabama.  Its  outcrop  in  Tennessee 
occupies  a  belt  of  the  surface  averaging  about  eight  miles  in 
width  for  at  least  half  way  through  the  State.  (See  Map,  10b, 
and  also  the  diagram  just  given.)  Further  north  it  becomes 
inconspicuous.  Ite  limits  in  this  direction  have  not  been  satis- 
factorily made  out.  (See  note  under  §1086.)  The  thickness 
of  the  formation  is  known  from  data  supph'ed  by  the  well- 
borers.  Along  the  western  margin  of  its  outcrop  it  varies  from 
200  to  JJ50  feet,  the  maximum  being  in  the  southern  part  of  the 
State. 

1103.  The  list  below  contains  the  species  collected  by  myself 
from  this  bed.  These,  together  with  the  species  collected  from 
the  succeeding  group,  were  submitted  to  the  examination  of 
Messrs.  Conrad  and  Gabb,  The  new  forms  were  described  by 
them  in  the  Jowr.  .<4cfli.  iVa(.  iSci.,  vol.  iv,  2d  series.  In  their 
descriptions  some  are  referred  to  wrong  localities.  The  prin- 
cipal and  correct  localities  are  indicated  upon  the  Map  by 
small  crosses,  and  will  be  designated  in  the  list  by  letters.  They 
are  as  follows ; 
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(a.)  The  first,  at  the  very  bottom  of  llie  bed,  in  a  cut  in  tlie  Mem- 
phis and  Charleston  Railroad,  about  2J  miles  east  of  Cor- 
inth, HiasisEtppi. 

(6.)  The  ■'BaldHill9."14orl5niile3northofo,  in  Tennessee,  and 
3  miles  Docthweet  of  Monterey,  in  JIcHairy  county. 

(c.)  A  bank  about  2J  miles  east  of  Purdj,  Tcnn,,  and  very  near  the 
top  of  the  bed 

(<t)  A  cnt  in  the  Meniphi's  and  Chaileston  Eaiiroad,  very  near 
the  point  n  here  the  rtilroad  croeses  the  Mississippi  and 
Tennessee  line 

1.  Platj/trochuispeeioeiiSjGabb  and  Horn, 

2.  Corbula  craasiplua,  Gabb, 

3.  CraiiaUlla  vadoaa  Mort ,  (8yn   0  Rtplfyana,  Con  ,)  a, 

4.  Asiarte    enn-atirala,  C  on , 

6.  Venilia  Qmradi,  Mort ,  a, 

6.  Odrdium  abntpUim,  Gabb 

7.  Cardvim-ri   sp    oasts      ('Common   in  New  Jcr=ej,  )  i, 

8.  Jh-igonia  thoractca,  Mort,,  o, 

9.  Area  Saffordi,  Gabb, 

10.  Niixala  diitoTta,  Cabb, 

11.  OucallcBa  Tippana,  Con  , 

12.  Cleaoides  (L\ma)  pelagica,  Mort, 

13.  O.  Tfheulaia,  L5ell  and  Forbes, 

14.  PecUn  virgaiu),   Nilsion, 

15.  ^eithsa   ocaidcnlaht    Con,  o,  5, 

(Syn.  J*  quadrieo'lala,  Ecemer,  and  perhaps  qumquteoi 
tata  of  Mort  ) 
le.   Oslrea  lana,  Lam  ,  (Syn   O  J^ufcato,  Mort ,  not  Sow  ,)        n, 

17.  O.plumosa,  Mort, 

18.  0.  ie<!iieosta,   Gabb,  a, 

(I  think  this  must  be  0  crenutaia,  Tuomey  ) 
\^.  Ezoffj/racosiata   Say  „a 

20.  Oraphiea  vesn^ilans.  Lam 

(Syn.  O  convexa.  Say    and  6  miitahhs,  Mort  ) 
•21.  G.  Vomer,  Mort, 
'Z2.  Anomia  lellinoides,    Mort , 

23.  A.ATgenlina,  Mort,  o 

24.  Ptacunanomia  "Saffordi,  Con  a, 

(Syn.  P  liaeala,  Con  P  hneata  can  be  connected 
with  P  Saffimli  by  intermediate  forms  The  «pe 
cies  is  an   abundant  and  variable  one     Its  indiyid 
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uals  are  often  muet  larger  than  those  figured.  Fig- 
ure 21,  pi.  46,  {Jour,  Acad.,  vol.  jr,)  stows  the  appear- 
ance of  tte  tooth  after  the  enamel,  that  coats  the  inside 
of  the  valves,  has  been  remoTed.  Since  the  species  was 
described,  a  few  perfect  valves  have  been  found.  The 
toolh  ia  a  prominent,  nearly  rhombic  boss,  the  inner 
angle  longer  than  the  one  behind  and  longitudinally 
striated.  One  muscular  impression  nearly  central;  an- 
other nearer  the  tooth  from  which  the  ossified  plug  ap- 

26.  Scalaria  SilUmani,  Mort., 

26.  Naiica  Teciilaiirtim,   Con., 

37.    VoluiililAei  Texana,  Con.,  

28.  Rapa  [Pirrttla)  Rickardioniit  Tuomey, 

29.  R.  iTocM/ormi),   Tuomey, 

30.  AncAvra  abrupia,  Con., 

31.  Baeuliies  compressut,  Say, 

32.  Enchodaaferox,   Leidj, 

33.  Sphyrisna,  sp  ? 

34.  Ischyrhiea  mira, 

Besides  those,  I  have  in  my  eolleetion  from  this  bed,  uncer- 
tain spocios  of  Teredo,  Serpula,  Mostellaria,  Fusus,  Turritella  and 
Deiphinula. 


THE  RIPLEY  GROUP;    FORMATION  10,=. 

1104.  This  is  a  provisional  series,  and  is  mostly  based  upon 
observations  made  along  and  in  the  vicinity  of  the  Memphis 
and  Charleston  Railroad.  It  is  only  in  this  region  that  deter- 
minable species  have  been  found,  although  search  has  been 
made  elsewhere  for  them.  Its  northern  extension  has  been  in- 
ferred from  the  general  bearings  and  relations  of  its  strata  and 
of  those  of  the  adjacent  groups. 

Its  outcrop  occupies  a  belt  of  the  surface,  (10c,  10c,  on  the 
Map,)  extending  through  the  State,  and  being,  along  the  rail- 
road, about  fifteen  miles  wide,  but  having  a  less  average  width. 
Sig.  27.    Yol.  1. 
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This  bolt  18,  in  general,  rougli  and  hilly.  The  high  ridges  di- 
viding the  waters  of  the  Tennessee  and  Mississippi  ri^era  lie 
mostly  within  its  area.     (§§  276-278,) 

1105.  The  formation  must  be  of  considerable  thickness,  not 
less  than  400  or  500  feet.  It  is  mostly  made  up  of  stratified 
aands.  Occasionally  an  iniorstratified  bed  of  dark  slaty  clay, 
ten  to  thirty  feet  thick,  is  met  with,  but  more  frequently  a 
sandy  bed  laminated  with  clayey  leaves.  In  its  lithological 
character,  the  group  is  much  like  the  Coffee  Sand.  Its  sandy 
mass,  as  seen  at  the  surface,  is  very  generally  yellow,  brown  or 
orange,  its  contents  being  peroxydized;  occasionally,  however, 
in  partially  protected  or  in  fresh  exposures,  its  material  is  dark 
colored,  abounding  more  or  less  in  fragmentary  Ugnitic  matter. 

1106.  The  outcrop  of  the  group  very  commonly  presents 
layers  or  masses  of  ferruginous  sandstone,  locally  indurated  by 
oxyd  of  iron.  This  sandstone  often  occurs  in  plates,  scrolls, 
tubes  and  other  curious  shapes.  At  some  points,  especially 
upon  high  knoha  and  ridges,  it  is  found  in  heavy  massive  blocks 
from  two  or  three  to  fifteen  feet  in  thickness.  The  occurrence 
of  such  sandstone  is,  however,  common  to  all  the  sand-forma- 
tions of  West  Tennessee.  In  this  group  it  appears  to  be  es- 
pecially abundant. 

1107.  An  interesting  section  of  this  formation,  nearly  100 
feet  thick,  is  to  be  seen  at  the  cut  in  the  Big  Hill,  a  few  miles 
east  of  Pocahontas,  through  which  the  Memphis  and  Chiirlos- 
ton  Railroad  passes.*  The  hills  about  Purdy,  in  McNaiiy,  and 
about  Lexington,  in  Henderson,  show  these  rocks  well. 

1108.  In  the  vicinity  of  the  Memphis  and  Charleston  Rail- 
road, in  Hardeman  County,  there  are  in  the  upper  part  of  the 
series,  two  local  beds,  interesting  on  account  of  the  fossils  they 
contain.  The  first  isabedof  buff  gray,  impure  limestone,  from 
two  to  six  feet  thick.  It  is  found  on  both  sides  of  the  railroad, 
near  Muddy  Creek.f  It  abounds  in  two  or  three  species  of 
Tarritella,  (T.  Saffordi,  and pumilla  of  Gabh,)  Ostrea    Vomer, 

•  This  section  la  noticed  by  Dr.  Hilgarcl  in  hia  Mlsaiasippi  Eeport.  (p.  10,)  who  refers 
its  strata  to  hla  anperfioial  Orange  Simd  Fbrmafion,  I  eannot  Agi-ee  with  my  learned 
friend  in  (hia  reference.  Indeed,  I  think  that  much  of  bis  Orange  Sand  is  nothing  more 
than  the  peroaldlzed  ontoropa  of  formatlona  lower  thnn  he  makna  tbia.  I  do  not 
deny,  howeyer,  that  within  certain  limits,  there  is  such  a  formation. 

t  On  the  Map  Muddy  Creek  Is  the  first  stream  represented  east  of  Miiidleton. 
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Mort.,  claws  of  a  Galianassa?  (for  which  I  propose  the  namo  of 
C.  G-wyni,*)  and  other  species.  The  position  of  the  limestone  is 
indicated  on  the  Map  by  the  short,  heavy  lines  near  Muddy 
Creels.  Itie  doubtless  the  "Turritella"  and  "Bored"  limestone 
of  Hilgard's  sections,  Nos.  12, 13  and  14;  pp.  86-88. 

1109.  The  second  is  a  bed  of  clayey  sand  with  green  grains. 
This  has  been  seen  west  of  the  limestone  at  two  esposures;  one 
in  a  small  cut  on  the  railroad,  about  two  miles  east  of  Middle- 
ton,  the  other  about  two  milea  sonth  or  southeast  of  Middleton, 
on  a  branch  of  Cypress  Creek,  (of  Hardeman,)  and  near  the 
"old  stage  road."  Each  point  is  indicated  upon  the  Map  by  a 
small  cross. 

1110.  The  following  is  a  list  of  species  from  the  two  beds,  to 
which,  it  will  be  seen,  quite  a  number  of  the  forms  are  com- 
mon. Most  of  them  are  described  in  the  Jour.  Acad.  Nat.  Sci. 
of  Phila.,  Tol.  iv.,  2d  series.  Thelocalitiesare  (a.)  limestone;  (b.) 
sand-bed. 

1.  Corbida  subcompressa,  Gabb, h. 

2.  Vcmis  Bipleyana,   Gdbb a,  h. 

3.  CrmsaiellapleTopsia,   Gabb, a,  b. 

(Conrad  had  previously  given  this  name  to  a  Bpeciefl  of 
Crasialella;  Jour,  Acad.,  iv,  279,  I  therefore  propose  C. 
Oabbi,  for  it.) 

i.  C  Monmouikensiif  Gabb, b. 

5.  OaTdiia  aubquadratii?  Gabb, 6. 

6.  Le^  protexta,   Gabh, _  b. 

7.  Modiola  Saffordi,  Gabb, a,  h. 

8.  Ostrea  deidiculifcTO,  Con a,  b. 

0.  O.  cremdimarginala,  Gabb, b. 

(If  Ko.  8  is  referred  to  the   proper  epecioa,  then  O.  tToiuli- 
taarginaia,  Gabb,  is,  I  think,  its  lower  or  lai^or  valre.] 

10.   Oryph^a  Fower,  Mort. , 

U.  TuTniella  Tmnesseensie,  Gabb,... 

12.  T.  Safordi,  Gabb, 

13.  T.  Bardemaneaiia,  Gabb 

14.  T.pumila,   Gabb, 

15.  NaiicaTeciilabrvm,  Con., 

16.  FmeiolariaSaf'irdi,  Gahh, 

»  Dedicated  to  Prot.  H.  A.  G»Tn,  of  SoQlsburj,  Tennessee. 
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17.  I^eplwiea  impreaaa,  Qahb, b, 

18.  Oalliattasaa?  (hoyiii,  Safibrd _a,  5. 

19.  Lamna  gracilie?   Ag., b. 

20.  Orocodiius?  (Tooth.) _     6. 

It  will  be  seen  that  bnt  two  species  of  those  given,  &ryphtEa 
Vomer  and  Natica  rectilabrum,  are  common  to  this  group  and 
the  Green  Sand.  Localities  in  Mississippi,  however,  furaish 
series  of  fossils  which  unite  the  groups  more  intimately.  It 
will  be  found,  perhaps,  that  the  two  form,  paleontologically, 
but  one  formation. 

1111.  The  group  also  contains  wood  and  leaves.  The  leaves 
are  generally  found  in  an  imperfect  condition,  and  have  re- 
ceived but  little  attention.  As  the  age  of  the  beds  containing 
them  are  known,  their  study  would  be  very  interesting  in  con- 
nection with  that  of  the  leaves  of  the  formation  further  west, 
which  are  of  uncertain  age. 

1112.  Minerals,  Materials  of  Special  Use,  and  Agricultural 
Features  of  the  Cretaceous  Formations.  But  few  minerals  of 
interest  occur  in  these  rocks.  The  glauconite  in  the  Green 
Sand,  is  prominent  among  those  that  do  occur.  This  is  a  com- 
pound of  silica,  oxide  of  iron,  alumina,  more  or  less,  potash  and 
water.  The  fertilizing  effects  of  the  green  marl  are,  doubtless, 
due  in  good  part,  to  the  potash,  and  its  commercial  value  as  a 
fertilizer,  depends  upon  the  relative  proportion  of  glauconite 
it  contains.  In  samples,  containing  fragments  of  shells,  or 
decomposing  shells,  a  part  of  the  effect  is  to  be  attributed  to 
carbonate  of  lime.  In  such  cases,  the  substance  becomes,  in 
good  part,  a  true  calcareous  marl. 

1113.  Much  of  the  Green  Sand  is  too  poor  in  glauconite  to 
bear  transportation.  The  richest  beds  are  known  by  their 
dark  green  color.  The  formation  is  intersected  by  the  Mobile 
and  Ohio,  and  the  Memphis  and  Charleston  Railroads,  which 
renders  it  accessible.  But  little  use  has  been  made,  as  yet,  of 
the  Tennessee  Green  Sand.  Some  experiments  were  made 
with  it  before  the  war  with  satisfactory  results  ;  and  others  on 
a  larger  scale  had  been  commenced.  The  matter  is  worthy  of 
attention.     It  will  be  referred  to  again. 

1114.  Pyrite,  in  small  quantity,  is  a  common  mineral  in  the 
beds  of  all   the   Cretaceous   formations,    especially  at   points 
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where  their  materials  have  not  been   weathered.      It  ia  the 
source  of  the  iron  of  many  chalybeate  springs. 

1115.  Lignite  ia  also  often  met  with,  generally,  however,  as 
carbonized  fragments  of  wood,  sticks,  pieces  of  bark,  and 
leaves.  I  have  not  met  with  any  considerable  beds  of  this 
mineral  in  these  rocks. 

1116.  A  considerable  belt  of  West  Tennessee,  including 
nearly  all  of  McNairy,  the  western  part  of  Hardin,  much  of  Hen- 
derson, the  western  parts  of  Decatur  and  Benton,  and  the 
eastern  parts  of  Carroll  and  Henry,  ia  underlaid  by  the  Greta 
ceous  strata.  Many  sections  of  this  area,  both  upland  and 
valley,  present  good  farming  lands,  the  soil  being  generally  a 
mellow  siliceous  loam,  with  a  more  or  less  clayey  basis,  and 
adapted  to  the  growth  of  cotton  and  corn,  and  some  parts  to 
wheat  and  allied  crops.  In  many  of  the  valleys  where  the 
soils  are  stiffer,  grasses  find  congenial  conditions,  and  meadows 
might  be  established  more  extensively  than  they  are. 

1117.  This  belt,  however,  is  the  roughest  part  of  West  Ten 
nessee,  and  not  a  few  of  its  ridges  are  poor.  It  includes  the 
"Tennessee  Ridge"  and  its  ramifications,  mentioned  in  the 
First  Part  of  the  Eeport.     (See  §§  276  to  378,  inclusive.) 
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CHAPTER  XIV. 


THE  TERTIARY  GROUP;    SERIES  XI. 

1118.  Thia,  from  an  agricultaral  point  of  view,  is  a  very  important  se- 
ries of  formatiooa.  It  underlies,  as  may  bo  seen  by  reference  to  the  Map, 
a  wide  central  belt  in  West  Tennoasee,  which  includes  within  its  outcrop 
a  very  lai^e  portion  of  the  most  desirable  lands  of  this  section  of  the 
State.  The  geological  age  of  its  formations  is,  as  yet,  not  fully  settled. 
It  is  not  even  certain  that  all  of  thorn  are  Tertiary,  though  with  the  data 
before  us,  thia  is  the  best  disposition  we  can,  at  present,  make  of  them. 

1119.  The  series  includes  tbe  following  formations,  or  aub- 
groupa; 


ll,c.  .Sfujf  Lt^nile,  (provisional.) 

ll,b.   Orange  Sand,  or  LaOrange  Group. 

11, a.  Porter's  Creek  Group,  (provisional.) 


THE  PORTER'S  CREEK  GROUP;  FORMATION  11, o.  (Proi-isionttl.) 

1120.  I  have  heretofore  included  this  division  in  the  Orange 
Sand.  It  may  be  well,  however,  to  keep  it  separate,  until  its 
age  is  more  satisfactorily  ascertained.  There  is  no  marked 
distinction  between  this  and  the  adjacent  groups,  except  that 
it  contains  proportionally  much  more  laminated  or  slaty  clay. 
The  clay  has  the  usual  characters,  contains  mica  scales,  is 
dark  when  wet,  and  whitish  gray,  when  dry.  The  thickness  of 
the  series  is,  perhaps,  200  or  300  feet.  In  this  are  usually  sev- 
eral beds  of  slaty  clay  from  five  to  fifty  feet  in  thickness.    In 
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Hardeman  Coonty,  on   Porter's  Creek,*  is  a  heavy  bed,  said  to 
be  100  feet  thick.    I  have  seea  as  much  as  50  or  60  feet  of  it 


1121.  Along  the  Memphis  and  Charleston  Eailroad,  the  belt 
of  surface  occupied  by  the  group  is  about  eight  miles  wide.  It 
becomes  narrower  as  we  follow  it  northward.  (11a,  Ha,  on 
the  Map.)  The  belt  appears  to  be  the  northern  extension  of 
Hilgard's  "Flatwoods"  region,  the  group,  itself,  forming  the 
lower  part  of  his  "Northern  Zignitic." 

1122.  An  interesting  section  of  the  beds  included  in  this 
division,  may  be  seen  on  the  road  from  Bolivar  to  Purdy,  com- 
mencing about  seven  miles  from  the  former  place,  and  extend- 
ing to,  or  beyond  Wade's  Creek.  In  this  region  are  alterna- 
ting beds  of  slaty  days,  ("soap-stones,")  hard,  argillaeeone 
sandy  rocks,  orange  sand,  and  at  some  points,  white  clays.  The 
wells  of  the  region  are  mostly  in  "eoapstone."  The  sandy 
rocks  above  contain  casts  of  shells. 

1123.  At  Paris,  in  Henry  County,  the  following  section 
occurs,  the  lower  part  of  which,  is  referred  to  the  Porter's 
Creek  Group : 

(6)  SoiioBfi  Su5->ot7  at  thetop  of  the   plateau  oa  which  Paris 

is  located. 

(5)    Orange    Sand, 30  feet. 

(4)  Liffhi  Yellour  Sand,   with  numerous   thia  leaves  of  Sand 

stone  antl  "Soapstone," 6  feet. 

(3)  Light    raiovi  Sand, 12  feet- 

(2)   Thin  S  mdstoaei  and  Slaty  Clay, 1  foot. 

(1)  Slah/  Clay,  (Soapstone,)  ihs  lowest  stratum  seen, 20  feet. 

1124.  At  Huntingdon,  and  at  many  other  points  within  the 
belt  in  which  this  group  outcrops,  beds  of  the  laminated  clays 
occur. 

1125.  I  have  not  as  yet,  met  with  rocks  in  this  formation  con- 
taining determinable  shells.  In  several  of  the  cuts  along  the 
Memphis  anil  Charleston  Eailroad,  specimens  of  leaves  are 
found  in  the  clays,  and  sometimes  in  thin  local  sandstones.  The 
leaves  in  my  collection  from  this  group,  which  are  not  many, 

'The  first  creek  on  the   Map,  weal  of  Middleton,  on  the  Memphis  and  Charleetun 
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have  not  been  examined.  One  is  much  like  Quercus  Saffordi, 
Laqx.,  of  the  succeeding  group,  and  may  be  that  species;  the 
others  are  unknown  to  me. 


ORANGE    SAND,    OE  La  GRANGE  GROUP;     FORMATION    Hi. 

1126.  The  outcrop  of  the  Orange  Sand*  or  Za  Grange  Group, 
forms  more  than  a  third  of  the  entire  surface  of  West  Tennes- 
see. It  occupies  a  belt  about  40  miles  wide,  which  runs  in  a 
northeasterly  direction  through  nearly  the  central  portion  of 
this  division  of  the  State.  (See  Map  and  section  lib,  lib.) 
As  seen  in  bluffs,  railroad  cuts,  gnllieB,  and  in  nearly  all  expo- 
surra,  it  is  generally  a  great  stratified  mass  of  yellow,  orange, 
red,  or  brown  and  white  aanda,  presenting  occasionally  an  in- 
terstratifled  bed  of  white,  gray,  or  variegated  clay.  The  sand- 
beds  are  usually  more  or  less  argillaceous ;  sometimes  but  little 
or  not  at  all  so.  Like  the  Eipley  Group,  it  contains  occasion- 
ally, patches,  plates,  and  thin  layers  of  ferrnginous,  sometimes 
argillaceous,  sandstone,  and,  as  in  that  group,  presents,  locally, 
massive  blocks  of  sandstone  on  high  points.  At  La  Grange,  a 
fine  section  of  the  group,   more  than  a  hundred  feet  in  thick- 


If  penetrated  to  some  depth,  the  beds  of  the  Orange  Sand 
would  lose  their  bright  colors,  and  become  gray  or  dark. 

1127,  In  deep  wella,  dark  beds  of  sand,  with  occaaionally 
one  of  clay,  are  met  with.  These  often  contain  vegetable  mat- 
ter. Now  and  then,  the  trunk  of  a  tree  is  encountered,  much 
to  the  annoyance  of  well  diggers.  I  have  seen  but  one  bed  of 
lignite  in  the  group,  and  that  a  limited  one,  near  its  south- 
eastern margin. 


89  originally  applied  by  me  [Reconnoiaance,  1866.1 

to  a 

ormatlon   now  thus  aeeignalcd  was  the  priroipal  m 

tasama  beds ;  IheGB  have  been  eieluded,  but  the  a 

my  first  ubb  of  the  name,  Drs.  Harper  and  Hilgari 

1,  in 

applied  ii  lo  a  superficial  formation  occurring  in  Mi) 

sals- 

rthing  it  was  intanded  to  include. 
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1128,  It  is  difflcnlt  to  estimate  the  thickness  of  this  group. 
It  doubtless  dips,  though  at  a  small  angle,  to  the  west.  Its 
thickness  may  be  assumed  to  be  about  600  feet. 

112!),  The  Orange  Sand  includes  within  its  outcrop,  nearly 
all  of  the  following  counties:  Fayette,  Haywood,  Madison, 
G-ibson  and  Weakley;  the  larger  parts  of  Hardeman,  Carroll 
and  Henry ;  and  small  parts  of  Shelby,  Tipton,  Henderson, 
Dyer  and  Obion. 

1130.  At  the  bottom  of  a  railroad  cut  three  miles  south  of 
Somerville,  in  Fayette  Cotmty,  I  colleoted,  anumberof  years 
ago,  from  a  thin,  local  sandstone  in  place,  a  series  of  fossil 
leaves,  beautifully  presented.  These  were  described  by  Prof.  Leo 
Leaquereux,  in  1859,*  but  the  figures  were  not  given.  They 
may  now  be  found  figured  on  plate  K,  of  this  volume. 

In  addition  to  these,  several  leaves,  or  rather^  the  impres- 
sions of  leaves,  have  been  collected  by  Prof.  Meiga,  from  the 
eluya  at  La  Grange,  three  of  which,  Prof  Lesijuereux  has  de- 
scribed. 

1131.  Below  is  a  list,  including  all  the  species  described  from 
both  localities.  STos.  12,13,  and  14,  are  the  La&range  spccios: 
all  the  others  are  from  near  Somerville.  At  the  end  of  this 
section  is  added  the  descriptions  of  the  species  from  the  latter 
locality. 


1.  Qm 

2.  Quercta  Snffordi,  Lsqs. 

3.  Quercus  myrtifoliaf    WiM. 

4.  Quercm  LyelU,  Heer.  1 
6.  Pradua  GaToliaiana,  Michx.           1 

6,  Fagu8feTTvgvitta,M.\Q\\3..  (Fruit.) 

7.  E'ceagnua  inixqualis,  Laqi.  ] 


Andromeda  taccimfolicB  affinU. 
Andromeda  dtibta,  Laqx. 
Sapolacites  American/us,  Laqi. 
Salixf  demintrrvis,  Lsqx. 
Salin   Wfvthenii,  Lsqs. 
Ceanolkiis  Meigaii,  Lesqx. 
Jugiani  SaffoTdiatia,  Lsqx. 


1132.  Of  the  Species  above,  Ko.  3,  5,  and  6  are  living;  the 
others  are  only  known  aa  extinct  forms. 

In  regard  to  the  age  of  the  Orange  Sand  and  its  equivalent,  in 
Mississippi,  it  is  the  opinion  of  Prof.  Lesquerus,  that  the  leaves 
make  it  "  most  intimately  related  to  the  Miocene  of  Eui'ope." 
He  adds,  however,  the  following : 

"Still,  I  do  not  consider  the  question  as  solved.  It  can  onlj^  tie  satisfac- 
torily settled  by  recognized  differences,  or  identity  of  epeoiea  collected  in 
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thesH  strata  of  American  formationa.  Por  it  may  he,  that,  as  we  have  in 
our  Upper  Cretaceous  dicotyledonous  plants  of  genera  still  represented  in 
our  living  Flora,  like  some  of  the  Miocene  of  Europe,  wo  may  have 
Eocenic  deposits  with  species  still  more  nearly  related  to  our  present  veg- 
etation; thus  bearing  a  character  approaching  that  of  the  European  Mio- 
oene.  Under  the  uniform  development  of  the  formations  of  the  Missis- 
sippi Valley,  the  typical  forms  may  have  escaped  changes  from  disturhing 
influences  simihir  to  those  which  have  evidently  modified,  by  repeated  cat- 
aclysms, the  recent  foi^nations  of  Central  Europe." 

1133.  I  must  confess  that  I  cannot  rid  myself  of  the  impres- 
sion  that  this  group  is  at  least  Eocene.  I  do  not  know  that  I 
can  assign  a  good  reason  for  this  impression.  I  have  seen,  how- 
ever, imperfect  specimens  of  leaves  in  older  beds,  even  in 
known  Cretaceous  days,  much  like  some  of  those  of  this  group, 
although  I  could  not  say  they  were  absolutely  identical,  on  ac- 
count of  their  unsatisfactory  condition.  I  see  too,  that  Dr. 
Hilgard  is  inclined  to  place  his  "  Northern  Lignitic,"  which  in- 
cludes my  Porter's  Creek  and  Orange  Sand  groups,  at  the  very 
bottom  of  the  Eocene.     (See  his  Report,  page  108,  and  on.) 

I  have  not  been  able  to  find  even  the  cast  of  a  shell  in  this 
formation,  .The  discovery  of  a  few  known  species,  if  such 
exist,  is  a  desideratum. 

APPENDIX. 

1134.  ".Speciea  of  Fossil  Planla  collected  near  SomefrviUe,  Fayetts  County.  Tea- 
nessee,  by  Dr.  J.  M.  Safford,  State  Geologist  of  Tennessee.  Described  and  Fiyured 
by  L.  Lesgtiereux."  The  following  short  description  of  these  fossil  leaves  has 
already  beenpublished  in  Silliman's  Journal,  (May,  1859.)  Though,  since 
that  time,  I  have  had  opportunity  to  examine  other  specimens  of  some  of 
these  species,!  do  not  find  any  reason  to  change  my  opinion  about  their  rela- 
tion or  their  identity.  It  is,  nevertheless,  necessary  to  remark,  that  if  many 
epecies  of  living  plants  or  trees  may  be  easily  identified  from  their  leaves 
only,thedetemiinatioaof  fossiHeavesis  always  more  or  less  hypothetical,  at 
least,  so  far  as  specific  identification  is  concerned.  This  isnot  a  reason  to  pre- 
vent the  publication  of  fossil  plants,  and  to  deny  the  value  of  the  indica- 
tion which  they  give  concerning  the  age  of  the  slrala  in  which  they  are 
found.  Peculiar  genera  or  groups  of  plants  are  peculiar  to  each  forma- 
tion, and  these  groups  are,  generally,  well  characterized  enough  to  show, 
even  without  identification  of  species,  to  what  geological  epoch  the  leaves 
belong. 

The  species  are  figured  on  Plate  K,  of  this  volume : 

1.  Lauras  CaroUtiieasis.'^  Michs.  (Ked-bay,)  Fig.  10,  grows  now  in  the 
swamps  from  south  Delaware  and  south  Virginia,  to  the  two  Floridas,  in 

'Since  this  paper  wos  written.  Prof.  Lesquereux  hus  ideQtified  this  speoies   iviMi 

Quercus  LyMii,  Hcer, 
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pine  barrens.  Gk>L)d  and  entire  specimens  collected  from  tlie  same  Geo- 
logical horiEon,  aad  belonging  to  the  cabinet  of  the  Mississippi  University 
of  Osford,  show  an  identity  of  form  between  the  fossil  leaves  and  the  liv- 
ing species. 

2.  iVuHKj  Oarolmiatta,  (Miohx.)  ("Wild  Orange  free.)  S^g.  0,  Tha 
species  is  now  confined  to  the  islands,  and  near  the  coasts  of  Carolina, 
Georgia,  etc,  and  in  the  Bahsnia  islands,  wbere  it  is  at  its  true  latitude. 

Michaax  remarks  that  this  species  is  not  found  on  the  main  land  at  a 
distance  of  two  to  ten  miles  from  the  shores,  where  the  temperature  is  ive 
to  sis  degrees  colder  in  the  winter,  and  proportionally  milder  in  the  sum- 

3.  Qaercus  myrtifolia,  (Willd.)  Fig.  3.  Inhabits  now  the  islands  south 
of  Georgia  and  along  the  coasts  of  Florida.  Comparison  of  living  speci- 
mens with  this  fossil  leaf  shows  a  perfect  identity  of  form  and   venation. 

4.  Truit  of  Fagw!  ferruginea,  {Michi.)  (Red  Basoh,)  Fig.  11.  This 
fruit  is  somewhat  more  distinctly  ribbed  on  the  sides  and  margins  than 
in  ovir  living  species;  but  the  characters  are  not  marked  enough  to  permit 
a  separation.  Though  the  range  of  the  American  beech  is  indicated  as 
rather  northern,  tha  tree  is  found  most  abundant,  and  of  the  most  remark- 
able growth,  on  the  Tertiary,  and  even  Cretaceous  formations  of  the  south, 
even  in  Louisiana. 

The  following  species  are  either  new,  that   is  extinct  or  unduscribBd 

5.  Salix?  dejtsinervis,  (Lsqx.)  Fig  9.  Leaves  narrow,  one  and-a-half 
to  two  inches  long,  lanceolaf*  or  tapering  at  both  ends,  entire.  Medial 
nerve  scarcely  inflated  at  the  base.  Secondary  nerves  very  close,  anasto- 
mosing as  in  the  leaflets  of  a  fern  or  of  a  FrifoHum,  This  nervation  is 
quite  peculiar  for  a  Salix,  and  probably  when  better  specimens  are  found 
tha  plant  will  he  referred  to  another  genus. 

6.  QiiersTii  craaimervis,  (Ung.)  My.  1.  The  specimen  is  broken,  and 
shows  only  the  middle  part  of  a  large,  sharply  dentate  leaf,  apparently 
oval -lanceolate  in  outline  The  broad  nerves,  and  the  running  of  the  sec- 
ondary nerves  to  the  point  of  the  teeth,  as  the  form  of  the  acute  teeth 
would  refer  this  species  to  Quercu3  crassinerrns,  TJng.,  a  species  found  in  the 
Upper  Miocene  of  Europe. 

1.  Quercu!  Saffordi,  (Lnqx..)  Fig.  2,  a.  b,  c.  Leaves  nearly  linear,  rarely 
an  incii  broad,  four  to  sii  inches  long,  gradually  tapering  to  a  point.  Mar- 
gins regularly  and  distinctly  mucronate-serrale,  entire  near  the  base,  and 
deeurrent  in  a  broad  petiole  or  enlarged  nerve.  Medial  nerve,  broad  and 
9at,  secondary  nerve,  oblique,  straight,  running  to  the  point  of  the  teeth, 
and  alternating  with  shorter  and  slender  ones.  There  is  not  any  published 
fossil  species  that  might  be  compared  with  this.  It  is  distantly  related  to 
living  species  of  southern  Texas  and  Mexico;  tint  among  the  loaves  kindly 
furnished  to  me  for  comparison  by  Dr.  Asa  Gray,  there  were  none  of  these 
new  species  to  which  it  could  be  referred. 
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8.  Andromeda  duhia,  (Lsqi.)  Fig.  5.  A  thick,  emooth,  roui  d-elliptical, 
obtusely  pointed,  leaf,  with  entire,  wary,  somewhat  refiexed  margins  and 
obsolete  nervation.  It  is  related  to  Andromeda  Jermginea,  Michx.  of  the 
pine  barrens  of  the  south. 

9.  Andromeda  vaccai^oUce  affini),  (lu^Hi..)  Fig.  4,3,  J.  Thick,  oval -lanceo- 
late, pointed  ox  obtuse  leaves,  with  perfectly  the  same  pize,  outline  and 
nervation  aa  the  Andromeda  vaeeini/olia,  (Ileer.,)  a  plant  of  the  Upper  Mio- 
cene of  Jiurope.  Its  nearest  relative  in  America,  is,  I  ihxnV.,  Andromeda 
acitmittata,  Xichz. 

10.  Ekeagnus  zn/sguahi,  (Lsqs.)  I^g.  7,  Leaf  long-elliptical,  obtuse, 
with  entire  wavy  margin,  rounded  near  the  base  on  one  side,  and  about  one 
inch  longer,  and  decurrent  on  the  other  side  of  the  short  petiole.  Second- 
ary nerres  well  marked,  thick  near  the  base,  emerging  in  acuto  angle, 
with  a  camptodrome  much  divided  nervation.  I  do  not  know  of  any  liv- 
ing species  to  which  this  could  be  compared.  Among  the  fossil  plants  pub- 
lished till  now.  ita  nearest  re tative  is  Elieagnua  aeuminaiiis,  (Web.,)  of  tlie 
Miocene  of  Europe. 

11.  Sapotacites  Americamia,  (Lsqx.)  Fig.  8.  Though  the  specimen  shows 
only  the  upper  part  of  the  leaf,  the  form  and  the  nervation  agree  well  with 
that  of  the  species  of  this  genus  found  in  the  Miocene  of  Europe.  I  have 
not  seen  any  other  specimen  but  the  one  figured  here. 


THE  BLUFF  LIGNITE;    EOEMATIOM"  ll,c.     (Provisional.) 

1135.  This  is  aproviaional  group,  and  consists,  espocially  in 
the  middle  and  southern  parts  of  the  State,  of  a  scries  of  strati- 
fied sands  with  more  or  iess  sandy,  slaty  clay,  characterized  by 
the  presence  of  well-marked  beds  of  lignite.*  I  have  aomo- 
times  included  it  in  the  Orange  Sand.  It  will  be  best,  how- 
ever, to  keep  it  separate  until  the  questions  of  age  are  definite- 
ly settled.  The  upper  part  of  the  seri  es  is  generally  well  ex- 
posed below  the  Gravel  of  %h&  Mississippi  Bluffs.  (§§279-283.) 
At  Memphis,  however^  it  scarcely  appears  above  low  water. 
About  one  hundred  feet  of  the  aeries  has  been  seen.     In  this 
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thickness  it  contains  from  one  to  three  beds  of  lignite,  which 
are  from  half  a  foot  to  four  feet  in  thickness. 

1136.  The  Bluff  Lignite  appears  to  have  no  marked  eastern 
ontcrop,  and  may  thin  out  in  an  easterly  direction  beneath  the 
Gravel ;  at  least,  the  beds  of  lignite  by  which  it  is  characterized 
do  not  appear  to  extend  very  far  east  from  the  range  of  the 
blnffs.     (See  section  on  the  Map,  Form,  lie.) 

1137.  Below  is  a  section  of  the  bluff  at  Eandolph,  (gg  280, 
282,)  which  will  serve  to  illustrate  not  only  the  character  of 
this  division,  but  also  that  of  the  ovorlying  formations  to  be 
described. 

(3)  Bluff  Loam,  68  feet. 

Fine  siliceous  earthy  matter  of  a  light  ashen  or  a,  light  buff 
color,  containing  land  shells. 

(2)   Bluff  Gkaykl,  2i  feet. 

Chert  Pebbles,  and  coarse  yellow  and  orange  sand,  with  a  bed 
six  feet  thick  of  variegated  plastic  clay  beneath. 

(1)  Blttfp  Lwmite,  90  feet. 

A  mass  of  dark  grayish  laminated  micaceous  aand,  with  lig- 
nitic  woody  fragments,  leaves,  &c.  Laminae  of  sand  alternate 
with  other  laminse,  containing  more  or  lesg  clay.  Interstrati- 
fled  with  this  are  too  beds  of  liffnite;  the  upper  one  six  feet 
tVom  the  top,  and  from  six  inches  to  two  feet  thiol: ;  the  other 
twelve  feet  lower,  and  about  eight  inches  thick.  Some  thin 
laminBi  of  ligmle  occur  below  this  bed. 

This  portion  in  all, 48  ft, 

A  portion   not  exposed  in  place  where  the  section  was  taken, 
but  seen  in  part  at  another  point;  consists  of  laminated  aand, 
like  that  above. 
Down  to  the  water's  edge 42  ft, 

1138.  The  following  section,  taken  at  "Oid  iJiwer,"  (§280,) 
in  the  southern  part  of  Tipton  County,  exhibits  the  different 
strata  which  at  that  point  compose  the  Bluff.*  The  entire 
thickness  is  168  feet. 

»I  am  under  espeeial  obligations  to  Dr.  0.  W,  Diokaon,  of  Porttrgyille,  for  kindly 
SUiding  me  to  this  point—B  dialanee  of  sixteen  miles  trom  his  residence— and  for  his 
assiatHQoe  otheiwise. 

J  take  this  ooeasion,  also,  tfl  express  my  thanks  to  Dr.  Oldham,  of  Ripley,  who. 
notwithstanding  his  engngemsnts  8t  home,  traveled  with  me  to  and  from  the  lignite 
localities  near  Fulton,  a  disttoice  of  fifty  miles  in  all. 
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(3)  B-LVirr  Loam,  45  ftet.     (Caps  the  Bluff.) 

Bed  of  lighl-yel low  ashen  earth  or  loam,  more  or  less  calcareous; 
contains  land-shells,  [keliai,  cyclosloma,  etc. 

The  luwer  part  becomes  more  yellow  and  aaudy. 
(3)  BLUiT  Gravel,  39/eei. 

(d)  Layers  of  orange  and  yellow  sand,  with   thin  seams   of  j'ed' 

saniiBtone,  three  and  a  half  feet. 

(e)  Bed  of  coarse  jroitei  and  sand,  aisteen  feet. 

(6)  Reddish  and  white  potter's  clay,  in  seams  with  sand,  one  foot 

8nd  a  half. 
(a)  Bright  yellow  sand,  with  occasional  seams  of  clay,  eighteen 

(1)  BLurr  LiQNiTK,  84 /est. 

{h)  Thin  seams  of   gray   or  white  sand   and  clay,   interstratified 

with  some  vegetable  matter— fifteen  feet. 
(g)  Bed  of  lignite,  from  threeto  four  feet, 
(/)  l)ark  elny  and  lignite  interalratifled — two  fact, 
(e)  Seams  of  gray  and  white  sand,-  interatratifled  with  layers  of 

lignite — five  and  a  half  feet. 

(d)  Bed  of  lignite,  six  inches — becoming,  a  few  hundred  yards  to 

the  left,  along  ihe  Bluff,  four  feet  thick. 

(e)  Gray  sand  in  thin  layers,  with  numerous  seams  of  dark  clay 

and  layers  of  lignite,  some  of  which  are  from  three  to  sis 
inches  thick — thirty  two  feot. 

(S)  Same  as  above  mostly ;  one  bed  of  lignite,  {leaves,  eto.,)  two 
feet  thick — fifteen  feet. 

(a)  Beds  of  dark  laminated  clay.  The  base  of  the  Bluff  is  con- 
cealed mostly  by  a  talus  of  materials  from  above — ten  feet. 
Level  of  alluvial  plain. 

1139.  I  add  here  the  section  of  the  bluff  at  Ealeigh  on  Wolf 
lliver,  in  Shelby  County: 

(3)  BiTJFP  Loam,  Si  feet.     (Top  of  the  bluff.) 
Light-yeilow  ashen  siliceous  earth  or  loam. 

(2)  BLUFr  Gravel,  i.1  feet. 

Yellow  and  orange  sands  containing  more  or  less  gravel  through- 
oul,  some  layers  mostly  gravel;  a  few  olay  seams  near  the  to|^ 
presents  a  few  mosses  of  ferruginous  conglomerate;   has  a  chaly- 
beate spring  at  its  hase. 
(1)  Bluff  Lignite,  SO/sei. 

(5)  Bed  of  Lignite,  haa   been  mined,   and  was  used  one  winter, 
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(1855-6,)  by  Dr.  D.  Coleman;  from  ten  inches  to  tlireefeot 
in  tliickneE^a ;  has  an  under-olay  a  few  inches  tliick. 
(a)  A  Inniinated  gray  mass  of  thin  clay  and  aand  seams;  contains 
leaves  and  stioks,  layers  of  whieh  occasionally  make  black 
lin*a  in  outcropping  on  the  face  of  the  exposure;  runs 
down  to  the  bed  of  the  "Wolf. 

1139.  Leaves  from  the  Blnif  Lignite,  at  least  from  tlie  por- 
tion in  Tennessee,  have  not,  so  far  as  I  know,  been  examined. 
The  series  may  be  synchronous  with  that  at  the  Chalk  Banks, 
near  Columbus,  Ky.,  some  of  the  Jeavee  of  which  have  been 
deeoribcd  by  Mr.  Lesquereux.  (Am.  Jour.  Sci.,  [2],  xxvii,  364.) 

1140.  Minerals,  Useful  Material,  and  Agricultural  Features 
of  the  Tertiary  G-roup. — This  Group,  like  the  others  peculiar 
to  West  Tennessee,  contains  but  few  minerals.  Lignite  is  a 
note-worthy  one  in  this.  In  small  pieces,  it  may  be  said  to  be 
common  in  all  the  divisiona  of  the  Group.  It  is  met  with  in 
the  bottoms  of  wells,  and  in  exposures  where  the  strata  havo 
not  been  weathered.  A  bed  of  it  in  the  Orange  Sand  has  been 
mentioned  in  |  1118.  It  ia  in  the  Bluff  Lignite,  however,  that 
the  beds  of  this  substance  are  the  most  conspicuous.  The  sec- 
tions jast  given  present  some  oi  these,  and  exhibit  their  rela- 
tions to  the  other  strata.  The  beds  may  be  traced  in  some 
cases  for  long  distances,  in  a  h<yiaontal  direction. 

1141.  Beds  of  pipe  and  potter's  clay  occur  at  numerous  points 
in  this  formation.  At  a  few  localities,  potteries  have  been  ea- 
tablished,  but  the  manufacture  of  stone-ware  has  not  been  car- 
ried to  the  extent  that  it  might  well  be, 

1142.  The  agricnitaral  features  of  the  territory  underlaid  by 
these  formations,  and  especially  by  the  Orange  Sand,  are  often 
very  good.  Much  of  the  best  cotton  land  of  "West  Tennessee 
rests  upon  the  Orange  Sand.  The  soil  is  a  mellow  siiiceous 
loam,  and,  w^here  the  ground  lies  well,  presenta  ua  with  very 
desirable  farming  regions.  But  as  the  soil  is  easily  tilled,  so  it 
is  easily  washed  away.  Special  attention,  proper  draining,  and 
good  farming,  are  required  to  keep  it  up,  and  to  improve  it. 
(See  |§  274  and  286.) 
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CHAPTER  XY. 


1143.  In  this  Chapter  are  embraced  the  remaining  formations  of  the 
State.  Two  of  these  appertain  to  the  Mississippi  Bluff,  or  rather  to  a  belt 
of  country  which  terminates  on  the  west  with  the  Bluff;  two  of  the  others 
include  auperflcial  gravel  beds  occurring  in  different  parts  of  Tennessee; 
and  the  last  groups  together  the  alluvial  bottoms  and  bed?  of  tho  rivers. 
They  will  be  briefly  considered,  and  are  aa  follows : 

(2)  Alluvium,    Siribs  13, 

(c)  Sotloms,  taid  Alltivial  Beds, 

(b)   The  Eiutem  Gravel. 

(a)   Ore-Region  Oravel. 
(1)  Blupf  Group,  Sbbies  12. 

(i)  Bljif  Loam. 

(a)  Bluf   Gravel. 


THE  BLUFJ'  GRAVEL.  (ia,o.) 

1144.  This  bed  varies  in  thickness  from  ten  to  fifty  feet.  It 
consists  generally  of  coarse  yellow  and  orange  sands,  with 
everywhere  more  or  lees  coarse  grave!,  and  lias  usually,  a  layer 
of  white  or  variegated  clay  at  its  base.  The  gravel  is  gener- 
ally the  most  conspicuous  portion.  This  is  sometimes  cement- 
ed by  osyd  of  iron  (occasionally  by  calcareous  matter)  into 
great  blocks  of  coarse  conglomorate.  It  consiata  of  water-worn 
pebbles,  from  the  sizo  of  a  man's  fist  down  to  that  of  a  pigeon's 
ogg.  The  pebbles  have  been  derived  mostly  from  Carbonife- 
rous chert. 

1145.  The  Bluff  G-ravel  ie  remarkable  for  its  extent  in  a 
general  direction  parallel  with  the  river.     It  is  seen  along  the 
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face  of  the  Mississippi  Bluff,  (§  279,)  from  the  Mieeiasippi  line 
to  Kentucky,  and  both  ways  much  beyond  these  limits. 

Its  eastern  outcrop  is  not  well  marked.  It  appears  to  ex- 
tend from  15  to  20  miles  eastward  from  a  straight  line  drawn 
through  the  most  westerly  parts  of  the  bluff.  The  bed  ia  rep- 
resented on  the  Map  and  in  the  section  by  a  dotted  line.  It 
will  bo  seen  that  the  narrow  river-valleys  of  West  Tennessee 
cut  this  and  the  Bluff  Loam  into  sections. 

1146.  The  general  eharacter  of  the  formation,  and  its  rela- 
tions to  other  groups,  are  exhibited  in  sections  already  given, 
and  to  these  the  reader  is  referred.  (§§  1137,  1138  and  1139.) 
At  Memphis  the  highest  part  of  the  Bluff  ia  about  100  feet 
above  low  water.  The  lower  half  of  the  section  at  this  point 
belongs  to  the  Bluff  Gravel,  and  consists  of  alternating  layers 
of  yellow,  orange,  and  white  sands,  containing  towards  its  base, 
more  or  less  gravel.  It  also  contains  a  (ew  seams  of  whitish 
clay.  At  some  points  also  masses  of  ferruginous  conglomerate 
occur,  as  well  as  thin  plates  and  scrolls  of  red  sandstone.  In  a 
branch  back  from  Ibe  river  a  bed  of  coarse  gravel  was  observed. 


THE  BLUFr  LOAM.    (13,J.) 

1147,  This,  the  topmost  of  the  Bluff  formations,  is  generally 
a  mass  of  siliceous  loam,  somewhat  calcareous,  and  usually  of  a 
light  ashen  yellowish  or  buff  color,  but  sometimes  lacking  the 
yellow  tinge.  It  is  indistinctly  stratiflcdj  contains  land  and 
fresh  water  shells,  and  frequently  oddly  shaped  calcareous  con- 
cretions. It  has  in  Tennessee,  a  maximum  thickness  of  aboot 
100  feet,  ranging  generally,  however,  from  30  to  80.  In  the 
Bluff  at  llenjphis,  it  is  from  40  to  60  feet  thick,  and  presents  in 
its  lower  part,  along  a  well-marked  horizon,  and  in  a  vertical 
position,  earthy  ferruginous  casts  or  moulds  of  what  may  have 
been  the  long  tapering  tap-roots  of  some  tree. 

1148.  The  Loam  rests  directly  upon  the  Bluff  Gravel, and  its 
range  and  extent  are  shown  upon  the  Map  by  the  spaces  in- 

Sig.  28.    Vol.  1. 
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eluded  within  the  dotted  lines  representing  the  outcrops  of  the 
Gravel.  Its  eastern  limit,  like  the  eastern  outcrop  of  the  un- 
derlying bed,  is  with  difficulty  defined;  both  alike  are  given  ap- 
proximately. 

See  also  sections  in  §§  1137,  1138  and  1139. 

1149.  This  fomaation  is  seen  to  underlie  large  parts  of  the 
following  counties,  the  first  tier  east  of  the  Mississippi  Eiver ; 
Shelby,  Tipton,  Laaderdale,  Dyer  and  Otion.  Its  agricultural 
features  are  interesting  and  important;  they  have  been  spoken 
of  in  §  287,  to  which  the  reader  ie  referred. 

1150.  The  following  species  of  shells  have  been  collected 
from  this  formation  i 

1.  Helix  appressa,  Memphis.  6.  Planorbii  Hcarinatus,  Memptis. 

2,  H.  hiraiua,  "  7.  C^clas,  sp.?  " 
8.  It.  monodoit,  "  8.  Amnicola  lapidaria,  " 
4.  M.  solilaria.  Dyer  County.  9.  Lgntnea,  ep,?  " 
6.  H.  prq/undo,  Hickman,  Ky.  10.  SuceiJiea,  sp.?                     " 

1151.  Dr.  Wyman  has  published  a  "Notice  of  Fossil  Bones 
from  the  neighborhood  of  Memphis,"  which  he  states  are  rep- 
resentatives of  the  genera  Mastodon,  MegaJonyx,  Castor  and 
Oastoroides,  and  that  they  are  "from,  as  is  supposed,  the  dilu- 
vium of  the  Mississippi."*  The  geological  position,  as  given 
here,  is  very  indefinite.  I  think  it,  however,  more  thanprobahie 
that  the  bones  come  from  the  Blvff  Loam. 


ORE-REGION   GEAVEL.  (l,l,fl.) 

11S2.  It  would  have  been  better,  perhaps,  if  this  description  bad  been 
placed  aa  an  Appendix  after  that  of  the  Bluff  Gravel.  The  age  of  this  for- 
mation is  only  known  approximately.  It  is  certainly  of  later  date  than 
the  Creiaceous  beds  in  the   Western   Valley. t     (Page   104.)     It  may  b 

•  Amer.  Joor.  Be\.,  [2,1  X,  66. 

t  At  no  point  in  Tennessee  have  I  seen  Gravel  nmmiig  nnder  the  Cretaoeons  beds. 
In  northeastern  Mississippi  I  have  observed  anme  doubtful  evidences  of  (liia.  Should 
BUehbedsbe  found,  itwUI  make  the  Gravel  of  different  ages.  Inthe  latter  case,  a  por- 
tion of  the  deposits  might  be  the  remainB  of  the  ancient  shingle  of  the  Cretaceous  sea, 
orestaarj.  Sofer,  however,  as  «)>  observations  have  ejctendod,  I  ameompelled  to  re- 
fer »U  the  deposits,  In  Tennessee  at  !ea.5t,  to  the  same  epoch. 
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synchronous  with  the  Gravel  of  the  Bluff;  but  of  this  I  have  no  satisfac- 
tory proof.     The  formation  is  not  indicated  upon  the  Map. 

1153.  This  is  a  wide -spreading,  superficial  formation.  It  ia 
most  conspicuous  in  the  Western  Valley;  but  its  pebbles,  some- 
times in  considerable  beds,  sometimes  tkinly  strewed  over  the 
surface,  are  found  on  nearly  all  the  high  ridges  lying  between 
the  Western  Valley  and  tlie  Central  Basin;  tliey  occur,  as  will 
be  seen,  at  the  ore-banks,  and  are  often  a  part  of  the  matrix  in 
which  the  ore  is  found. 

1154.  This  gravel  formation  is  by  no  means  continuous.  It 
occurs  in  patches,  or  detached  beds,  depending  much,  in  this 
respect,  upon  the  nature  of  the  surface  on  which  it  rests,  and 
upon  the  extent  to  which  it  has  been  denuded.  The  beds,  how- 
ever, in  the  "Western  Valley  especially,  cover  locally  large  areas, 
the  observer  traveling  upon  them  without  a  break  for  many 
miles.  Their  thickness  is  not  great,  rarely  exceeding  fifty  or 
sixty  feet,  and  being  generally  much  leas. 

The  gravel  boda  overlying  the  Coffee  Sand,  and  forming  the 
cap  strata  in  the  sections  taken  at  Pittsburg  and  Coffee  Land- 
ings, and  given  on  previous  pages,  belong  to  this  formation. 

1155.  The  material  of  the  formation  was  doubtless  deposited 
after  the  Valley  of  the  Tennessee  had  received,  for  the  most 
part,  its  present  general  form.  Its  beds  are  found  upon  the 
bluffs  of  the  river,  upon  the  uplands  back  of  the  bottoms,  on 
the  western  as  well  as  the  eastern  side.  Its  extension  west- 
ward is  eight  or  ten  miles.  In  a  northerly  and  southerly  di- 
rection, it  skirts  the  river  on  both  aides,  from  Alabama  and  Mis- 
sissippi to  the  Kentucky  hne. 

1156.  The  materials  of  the  formation  are  water -worn  siliceous 
pebbles,  with  more  or  less  sand,  the  latter,  however,  not  promi- 
nent. The  pebbles  have  been  derived  mostly  from  Carbonif- 
erous rocks.  The  worn  pebbles  are  sometimes  locally  mingled 
with  angular  cherty  fragmenta;  but  in  such  cases  the  beds  are 
in  the  vicinity  of  Paleozoic  rocks,  the  known  source  of  the  an- 
gular chert.  Not  unfrequently  masses  of  the  gravel  may  be 
seen  cemented,  usually  by  oxyd  of  iron,  into  heavy  blocks  of 
coarse  conglomerate.    At  the  iron-ore  banks,  sections  present 
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mingled  masses  of  worn  pebbles,  angular  chert,  and  limonito, 
in  irregular  forma  and  in  "  pots,"  the  masses  occasionally  ce- 
mented into  solid  blocks. 

1157.  The  Western  Iron  Megion  may  be  noticed  here,  as  its 
ores  arc  often  aesociated  with  the  gravel  of  this  formation,  and 
may  bo,  as  already  suggested,  of  the  same  age.    (§  910.) 

This  is  a  large  belt  of  the  State  in  which  "banks,"  or  accu- 
mulations of  iron-ore,  occur  at  intervals.  The  area  includes, 
in  Tennessee,  all  or  parts  of  the  following  counties:  Lawrence, 
Wayne,  Hardin,  Lewis,  Perry,  Decatur,  Hickman,  Humphreys, 
Benton,  Dickson,  Montgomery  and  Stewart.  It  also  extends 
further  north  into  Kentucky.  Over  this  whole  region  more  or 
less  ore  occurs.  At  certain  centres^  which  are  called  banks,  it  is 
foand  accumulated  in  deposits,  many  of  which  are  of  great  ex- 
tent and  highly  valuable. 

1158.  The  banks  generally  have  a  high  position,  being  lo- 
cated, with  rare  exceptions,  on  the  tops  or  edges,  of  the  plateau- 
ridges,  which,  in  good  part,  make  up  this  section  of  the  State. 
To  appreciate  their  geological  relations,  it  must  be  recollected 
that  these  ridges  are  capped  with  the  leached  remains,  the  de- 
bris of  the  Strata  of  the  Siliceous  Group,  consisting  of  angular 
fragments  of  half- decomposed,  and  often  bleached,  chert,  and 
of  soft  sandstones,  imbedded  in  clay,  with  which  there  is  often 
more  or  less  sand.  To  this,  matter  is  very  frequently  added 
above  the  water- worn  gravel  of  the  formation  just  described. 
Among  the  cherty  masses,  specimens  o{  JLUhostrotion  Cana- 
dense,  and  other  fossils,  are  often  found.  (Compare  g§  888,  889 
and  910-912. 

1159.  This  bod  of  debris  is  from  a  few  feet  to  100  feet  in 
thickness,  and  has  no  special  stratification,  excepting  that  here 
and  there  traces  of  the  original  bedding  are  ieit.  In  this  bed, 
as  a  matrix,  the  iron  ore,  at  certain  centres,  as  stated,  has  accu- 
mulated and  given  us  the  "banks." 

1160.  The  ore  is  ii'monite.*     Its  source,  I  am  inclined  to  be- 
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lieve,  as  I  have  already  stated,  (§§  888  and  912,)  has  been  the 
ferruginous  chert  of  the  Lithostrotion  Bed. 

1161.  It  occurs  in  irregular  lumps  or  in  hollow  concretions 
called  "pots,"  scattered  through  the  matrix.  These  are  often 
amassed  in  bodies  of  greater  or  less  size,  which  present  fre- 
quently the  appearance  of  very  irregular  veins  winding 
through  the  hank  in  ditferent  directions,  and  then  again  are 
mere  shapeless  maaaes.  Those  bodies  are  often  congeries  of 
small  pots;  but  sometimes  have  an  open,  spongy,  or  "honey- 
comb" structure  throughout.  The  ore  masses,  both  large  and 
amalt,  not  unusually  contain  imbedded  fragments  of  chert,  from 
the  size  of  a  iiraia  of  corn  to  that  of  a  man's  head,  or  larger. 

The  principal  varieties  of  ore  are  the  compact,  "honey-comb," 
pot,  and  pipe  ores  and  ochre.  The  first  three  are  common,  and 
are  fonnd  at  nearly  all  the  banks.  "Pots"  often  occur,  filled 
with  decomposing  chert,  frequently  with  water,  and  a  few  have 
been  observed  enclosing  splendid  crj-stals  of  selenite.  I  have 
one  in  my  cabinet  enclosing  a  specimen  of  LithosfTotion  Oana- 
dense.  The  pots  vary  in  size  from  that  of  an  orange,  or 
smaller,  to  rough  hollow  spheres  two  feet  in  diameter.  Pipe 
ore,  in  workable  quantity,  occurs  at  some  localities  in  Stewart 
County. 

1162.  It  is  difficult  to  determine  how  much  of  the  mass  of 
matier  in  any  one  bank  is  ore.  The  banks  differ  very  much  in 
richness.  It  may  be  near  the  truth  to  say,  that  the  best  of  them 
afford  on  an  average  from  one  fourth  to  one  third  ore  out  of  the 
material  removed.  The  mode  of  occurrence  of  the  ore  in  the 
banks  is  very  irregular.  It  is  found  aggregated  in  bunches,  or 
pockets,  in  irregular  veins  or  beds,  and  columns,  imbedded  in, 
or  traversing  the  matrix  in  different  directions.  These  are  of 
all  dimensions  up  to  masses  twenty  or  more  feet  through.  Or 
it  occurs  in  isolated  lumps  of  small  size,  scattered  through  the 
matrix.  The  largo  masses  sometimes  supply  scores  of  tons  of 
ore  before  they  runout.  In  the  excavations  amass  is  struck 
and  followed  until  it  disappears,  when  another  is  sought  for. 
In  a  following  chapter,  other  facta  with  reference  to  this  iron 
region  will  be  given. 

I  omitted  to  state  in  the  proper  place,  that  it  is  a  rare  circumatance  to 
meet  with  beda  of  gravel  or  sand  outside  of  the  reach   of  the  water  couc- 
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sea  in  tbe  Central  Basin.  In  Wilson  County,  howeTer,  a  belt  of  sand  and 
gravel  of  tliis  kind,  several  miles  in  length,  lies  between  Lebanon  and  the 
Cumberland  River.  From  one  point  of  this,  Lebanon  is  supplied  with 
Band  for  building  purposes. 


nC3.  A.  The  Eastern  Gravel. — As  in  the  weatem  part  of 
theState  the  Tennessee  River  is  bordered  with  gravel  on  high 
points,  so  in  the  Valley  of  East  Tennessee,  nearly  p.ll  the  rivers, 
and  especially  those  that  flow  into  the  State  through  the  gaps 
of  the  Unaka  Chain,  (§  6,)  have  belts  of  sinailar  material  skirt- 
ing them.  Approaching  within  two  or  throe  miles  of  these 
rivers,  the  traveler  very  often  meets  with  coarse  gravel,  (eoar- 
ser  than  that  of  the  Ore-Eegion  Gravel,)  on  the  ridges,  and 
often  at  a  height  of  300  or  400  feet  above  the  level  of  the 
streams.  The  appearance  of  sueh  material  has  more  than  once 
been  to  the  writer  tlie  first  intimation  of  the  proximity  of  a 

1164,  These  pebbles,  of  all  sizes  below  that  of  a  man's  head, 
have  doubtless  been  brought  from  the  UnakM,  and  from  the 
mountains  in  North  Carolina.  Some  of  them  are  from  Chil- 
howee  Sandstone  mountains,  (§|  479-485,)  and  show  the  char- 
acteristic Scolithus-rods.  They  are  found  back  from  the  rivers, 
as  far  as  from  one  to  three  or  four  miles.  The  fact  is  an  inter- 
esting one,  but  I  do  not  propose,  at  present,  to  inquire  how  or 
when  they  got  there,  or,  as  to  what  changes  have  occurred 
since  that  time. 

1164.  B.  Miver  Bottoms,  and  Alluvial  Beds. — From  an  agri- 
cultural point  of  view,  the  river  bottoms  are  full  of  interest. 
They  contribute  to  the  State  many  thousands  of  acres  of  first 
class  lands.  Many  of  them  have  one  drawback,  and  that  is 
their  exposure  to  overflow ;  but  many  of  them  are  above  ordi- 
nary high-water  mark,  and  most  of  those  that  are  not,  are  free 
from  water  the  greater  part  of  the  year,  and  permit  of  the 
raising  of  splendid  crops  of  corn. 

-is  yet  but  little  attention  has    been   given  to  the  geology 
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of  our  river  beds,  and  alluvial  bottoms.     This  remains  to  b** 
done. 

By  far  the  most  important  alluvial  area  In  Tennessee,  la  the 
Mississippi  Bottom.  The  topographical  featnres  of  thia  area 
have  been  given  in  the  First  Part  of  the  Report,  (page  119,) 
and  to  this  the  reader  is  referred. 


Supplement  to  Siliceous  G-eoup.     (Page  338.) 

1165.  In  1866,  Dr.  A.  Winchell,  of  Ann  Arbor,  Michigan, 
and  myself,  agreed  to  prepare,  jointly,  a  paper  on  the  Siliceous 
Group.  With  a  vicvr  to  this,  I  was  to  put  into  his  hands  such 
BpecieB  as  I  might  have,  or  might  collect,  for  examination  and 
comparison.  The  same  year  I  discovered  what  was,  to  me,  a 
new  fauna,  and  one  that  interested  me  much,  and  to  which,  aa 
well  as  to  the  calcareo- siliceous,  fetid  shale  in  which  the  species 
occur,  I  have  referred  in  §§  883  and  884.  A  series  of  the  fos- 
sils of  this  fauna,  as  well  as  others,  from  the  base  of  the  Sili- 
ceous Group,  was  sent  to  Dr.  Winehell. 

1166.  After  thia,  both  of  us  being  much  engaged  in  other 
matters,  nothing  waa  done  towards  the  carrying  out  of  our 
mutual  project,  excepting  that  the  fossils  from  near  Manches- 
ter, and  the  Orthis,  from  White's  Creek,  were  examined,  and 
the  results  communicated  to  me.  But  so  far  as  the  others 
were  concerned,  nothing  was  done  with  them  until  within  a 
few  weeks  ;  and  since  the  section  on  the  Siliceous  Group  has 
been  in  print,  I  have  received  the  following  paper. 

1167.  It  will  be  seen  that  Dr.  Winehell  has  described  a  num- 
ber of  species.  This  was  done  in  accordance  with  my  wish. 
It  is  to  be  noted,  that  he  makes  the  ahale  of  the  age  of  the 
E-inderhook  Formation  of  the  northwestern  States.  This,  to 
mymind,  makes  the  Kinderhook  Carboniferous  ;  for  it  does  ap- 
pear to  mo,  that  the  fetid  (fragrant)  shale  is  inseparably  con- 
nected with  the  main  mass  of  the  "Protean  Member."  Of  this, 
however,  more  hereafter. 
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Notes  on  Fossils  vs 


I  Dr.  J.  M.  Safford. 

These  foasiU,  so  far  as  I  know,  are  the  only  ones  which  have  been  dis- 
covered in  Tennessee,  in  strata  immediately  above  the  Black  Shale;  and  I 
entered  upon  the  study  of  them  with  a  great  degree  of  sntarost.  This  ia- 
terest  had  been  enhanced  by  the  opportunity  of  making  pertiona!  examina- 
tions in  Tennessee,  in  the  winter  and  spring  of  1866,  along  a  line  from 
Nashville,  through  Lebanon  and  Sparta,  to  tbo  Cumberland  Table-land, 
On  this  tour,  I  was  enabled  to  yerifj-  the  statements  made  in  the  "Geologi- 
cal Reeonnoisanee  of  Tennessee,"  and  in  Part  First  of  "The  Geology  of 
Tennessee,"  in  reference  to  ihe  physical  geography  and  geology  of  a 
remarkable  portion  of  the  earth's  surface.  I  satisfied  myself  then,  and  so 
announced  in  a  Beport,  which  I  afterwards  made  to  a  private  company, 
that  the  '■Siliceous  Group"  is,  strictly,  the  prolongation  of  the  -'Knob 
Formation,"  of  Kentucky  and  Indiana,  and  that  it  corresponds  to  some  of 
the  lower  members  of  the  Mountain  Limestone  series  of  America,  It  was 
still  more  apparent,  that  'the  St.  Louis  Limestone,  in  a  siliceous  condition,  is 
spread  out  over  most  of  tlie  "H'  1 1     d  P'm"  1  I  d       t 

aides  of  the  "Central  Basin  |  m  m  be        h 

the  "False   Coal   Measures"  T  E 

kaskia. 

The  fossils  which  I  have  n  g 

obtained  from  three  differen  H  d 

Rim — one  upon   the  eastern  C  B 

northern,  and  one   upon  the  T 

each  case,  is  such,  that  their  fi  g 

formation  reposing  directly  B         S  T  m 

eastern  and  northern  borders  are. 

1,  Spirifera  Logani?"^  Hail,  n  Keokuk  Limestone  species. 

2,  Producla  semireliciilala,  Martin,  sp.,  which  ranges  through  the  Carbon- 
iferous rocks. 

3,  Orihis  MicheUni,  L'ETtille,  also  a  Carboniferous  species,  and  found  in 
the  "Knobs"  of  Kentucky. 

Hjgher  up  in  the  Siliceous  Group,  I  have  heretofore  identified  Rhyncho- 
nelia  Verfli!tii^ii,  a  Chester  Limestone  species;  and  still  higher,  numerous 
species  of  the  St.  Louis  Limestone,  such  as  LiikoitTolion  Canadenet,  ProduC' 
la  iemireiiculata,  Strepiorhynchua  umirocuium,  Spirifera  Kiokuk,  Var.,  and 
S.  perinflaia'i 

It  is  probable,  therefore,  that,  in  these  portions  of  the  State,  the  Siliceous 
Group  embraces  representations  of  the  Keokuk,  Chester  and  St.  Louis 
Limestones, 

«  Belter  Bpecimens  than  those  in  the  liiinds  of  Dr.  WitwhBll  show  this,  in  my  opin- 
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Greatly  to  my  surprise,  the  collection  of  fossils  from  Hickman  and 
Maory  counlieg,  on  the  woatern  aide  of  the  "Highland  Eim,"  discloses  the 
existence  of  a  formation  hitherto  unknown  in  Tennessee — the  represenla- 
tiveof  theKinderhook  Group,  of  Illinois,  and  its  equivalents.  The  fol- 
lowing identiftcatioiis  have  been  made : 

1.  Spirifera  hirtal  White  and  Whitfield,  from  the  Yellow  Saadatones  of 
Iowa. 

2.  Rhi/nchtmella  Sageriana,  Win.,  from  the  Marshall  Group,  of  Michigan 
and  Ohio. 

8.  Choneiea  muliicosta,  "Win.,  from  the  Yellow  Sandstones  of  Iowa. 

4.  Choaeles  pulchellaf  Win.,  from  the  Marshall  Group,  of  Michigan  and 
Ohio 

6.  pToducIa  concentrica, 'Hn]^,  from  the  Yellow  Sandstones  of  Iowa,  and 
the  ."aroe  horizon  in  Michigan,  Ohio  and  Indiana. 

.  6.  Chnnetes  Fiecheri,  Nor.  and  Prat.,  from  the  Yellow  Sandstones  of 
Iowa, 

7.  itnjuiffl  aitispafitWa?  Meek  and  Wor.,  from  the  Black  Slate,  of  Illi- 
nois, and  a  black  shale  embraced  in  the  Waverly,  of  Ohio. 

8   Zaphrentis  Ida?  Win.,  from  the  Eookford  Goniatito  Beds. 

9.  Canularia  byblia.  White,  from  the  Yellow  Sandstones  of  Iowa. 

10.  Leda  bellislriataS  Stevens,  from  the  Marshall  Group,  uf  Michigan. 
!!..  Solen  scalpTiforrais,  Win.,  from  the  Marshall  Group,  of  Michigan. 
This  is  a  list  of  identifliations  from  a  collection  of  18  species;  of  which 

two  others  are  more  doubtfully  ideniified  with  known  species.  Unexpect- 
ed as  this  result  may  be,  and  questionable  ns  two  or  three  of  the  identjfl- 
cationa  may  be,  I  feel  constrained  to  state,  that  the  indications  of  a  ma- 
jority of  the  specimens  point  conclusively  to  the  existence  in  Tennessee,  of 
a  feeble  representation  of  those  beds  in  the  horizon  of  the  Marshall  group, 
whose  geological  age  has  been  the  subject  of  so  much  discussion. 

On  studying  the  matris  in  which  these  fossils  are  imbedded,  I  find  that 
those  marked  "e,"  are  from  a  rock  almost  identical  with  the  yellowish- 
brown,  csleareo-argillaceous  beds  of  Eockford,  Ind.,  (not  the  limestone  in 
which  the  Goniatites  are  imbedded,)  while  those  marked  "b,"  are  from 
ealcareo-silieeous  shales  extremely  similar  to  those  of  the  Kinderhook  group 
in  soutiiern  Illinois,  and  finally,  those  marked  "a,"  are  from  dark  bitumi- 
nous shales  identical  with  those  embraced  in  the  Waverly  of  Ohio,  at  va- 
rious places,  and  at  Vanceburg,  Ky. 

The  siliceous  shales  of  the  Kindorhook  group  of  Illinois,  reach  to  the 
southern,  eitremity  of  the  State.  It  is  not  at  all  improbable  that  they 
should  extond  along  the  western  border  of  the  Carboniferous  area  across 
the  narrow  end  of  Kentucky,  into  Tennessee.  It  may  be  pronounced 
probable  that  some  representation  of  this  formation  will  yet  be  traced 
from  the  eastern  border  of  the  Carboniferous  area  in  Indiana,  southward 
into  central  and  souihern  Kentucky. 
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I  append  a  more  particular  notice  of  the  foeails  emljreced  in  these  icves- 

tigatioiis,  including  diagnoses  of  four,  nhich  seem  to  be  undcscribed  species: 

Notes  on  the  Specibs. 

I.  Fosiils  froin,  near  Manekesier,  Cannon  County,  Tennessee,  'Hmrii'diaiely 
above  the  Black  Shale," 

1.  Spirieera  Losani?*  Hall,  Io.  Geo].  Rep,,p.  647,  pl.xi,  flg,  7,aEd 
iii,  figs  l.a,  b,  and  2. 

The  collection  embraces  eight  tiiiclfied  specimens  of  a  large  Spirlfera, 
which  nearly  agrees  with  specimens  of  this  species  from  above  Alton,  HI., 
and  above  St.  Genevieve,  Mo.  They  are,  howSTcr,  of  smaller  siae — the 
largest  meaanting  three  inches  along  the  hinge  line. 

2.  Produota  semi RBTiou lata,  Martin,  ap. 

Pour  specimens  of  ft  Produeta  agreeing  in  all  respects  with  forms  usually 
referred,  in  this  coutttry,  to  the  above  species.  I  have  collected  this  spe- 
cies throughout  the  north-western  States,  in  the  horizon  of  the  Marshall 
group,  and  thence  through  the  Mountain  Limestone,  into  the  Coal  Meas- 

3.  Zaphkentis  Cannonehbis,  n.  sp. 

Coral  strongly  curved,  having  the  dinmeter  of  the  cup,  to  the  length 
along  the  outside  of  the  curvature,  as  1  to  3,  Exterior  somewhat  smooth, 
impressed  by  numerous  medium-sized  wrinkles  of  growth.  Fossette  nar- 
row and  deep.  Number  of  lamella,  28,  in  seven  group.s— besides  the  three 
in  the  fossette.  The  group  on  each  side  of  the  fossette  contains  5  lamella; 
next  is  a  pair  of  groups,  each  with  3  lamellae,  then  a  pair,  each  with  4  1am- 
ellie,  and  lastly  an  azygos  group,  with  S  or  4  lamellse.  The  Inaiellie  are 
not  perceptibly  twisted  toward  the  center. 

This  species  approaches  nearest  to  an  undesctibed  Zaphrentis  from  the 
Keokuk  Limestone,  near  Burlington  Io  ■  but  the  latter  species  beside  =  be- 
ing somewhat  larger,  isnhm  p         gblwl  t  1  d 
and  has  a  deeper  cup.     It     g                 ly        w  11  w   h   2     W/j            h 
which  has  an  elliptic  tran                                   d    f              I 

II,     A  Fosiilfrom   WhH      Or    k  D     d        C       j    T  J       !  I 

feet  above  the  BU/ck  Shale, 

4.  Orthis  Michbliki,  L  E      11 

This  Orthis  is  absolutel      dl      IwthfmfmthCb      f 
rocks  of  the  north-west,  whhh         b        g  Hyf       A  t    0    M   he 

iini— though,  sometimes  toOl       jremHll         llyltdpea 
It  is  said  by  Prof.  Safford  to  occur  m  the  "Knobs,    near  Louisville,  Ky. 

m.  Fosaili/rtym  "ihaleajual  above  (he  Black  Shale,  in  Siekaian  County, 
and  the  adjoimni/  edge  of  Mauri/   County,    Tennetaee." 

e.  Spiripbbs.  hirta?  White  and  Whitefield,  Proc.  Bos.,  Soc.  Nat. 
■Hist.     [Labeled  4.b.] 

The  single  specimen  referred  to  this  species,  is  considerably  larger  than 

"See  Note  on  page  440. 
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^peciraena  from  Burlington,  Iowa,  the  typical  locality;  and  perhaps,  the 
area  is  a  little  more  extended  latterly,  but  I  catt  scarcely  doubt  that  the 
epeciea  is  the  same. 
Types  from  the  "Yellow  Sandstone,"  Burlington,  Iowa. 

6.  Rhyschokella  Saqeriana,  Win.,  Proc.  Acad.  Nat.  Sei.,  Phil, 
Sep.,  186a,  p.  407,     [Labeled  1,  nnd  la,  and  6a.] 

Sis  specimens,  showing  both  valves,  and  agreeing  well  with  this  species. 
S.  Sageriatia  has  a  wide  geographical  distribution,  being  hitherto  known  by 
me  in  remote  parts  of  Michigan,  and  from  Medina,  Trumbull,  Cuyahoga, 
Summit,  KnoK  and  Licliing  Counties,  Ohio. 

Typos  from  the  "Marshall  Group,"  Michigan. 

7.  CnosHTES  MULTICOBTA,  "Win.,  Proc.  Acad.  Nat.  Sci.,  Fllil.,  Jan., 
J863,  p.  S,     [Labeled  3.0  and  3  a.] 

The  two  dorsal  valves  in  the  collection  agree  in  all  respects  with  this 
species,  escept  that  the  striai  are  considerably  more  obscure  than  even  in 
the  typical  specimens,  and  the  exterior  surface  is  minutely  granulated. 

Types  from  the  base  of  the  "Yellow  Sandstones"  at  Burlington,  lo., 
and  into  the  base  of  the  "Burlington  Limestone," 

8.  Chonetes  pclchella?  "Win,,  Proc.  Acad.  Nat.  Sei.,  Phil.,  Sep., 
1802.     [Labeled  5.  c] 

Tho  single  ventral  valve  of  this  species,  shows  only  the  inside,  and 
henoe,  the  number  of  ribs  ciuinot  be  satisfactorily  ascertained.  There  is 
a  slightly  divargont  spine  at  each  eslremity  of  the  hinge-line. 

Types  from  the  Marshall  Group,  of  Michigan.  This  species  occurs,  also, 
in  the  Waverly,  of  Ohio, 

9.  Prodttcta  ooscestrioa,  Hall,  lo.  Geo.  Rep.,  p.  517,  pi,  vii,  fig.  3  ; 
Eep.  N.  Y.  Regents,  p.  180.  See  also,  "Winohell  Proe.  Acad.  Nat.  Sol., 
Phil^  July,  I8fi5,  p.  115.     [Labeled  2,c  and  2,b.] 

The  agreement  in  this  caee  is  all  that  could  be  desired.  The  collection 
contains  one  specimen  showing  both  valves,  one  showing  the  ventral,  and 
one,  both  sides  of  the  dorsal  valve. 

Types  from  the  "Yellow  Sandstones,"  Iowa.  This  species  occurs  also  in 
the  same  horizon,  in  Indiana,  and  in  northern  and  southern  Michigan. 

10.  Another  specimen,  marked  2.a,  oshibits  the  esferior  of  a  ventral 
valve  resembling  the  forms  named  P.  Shumardiaaa,  by  Prof,  Hall,  hut 
this  species  is  probably  only  a  form  of  P.  aoncenlHca. 

11.  CnONKTEa  PiacHiBi,  Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci., 
Phil.,  [2]  Vol.  m,  p.  25,  pi.  ii,  fig.  8.    [Labeled  2  a.] 

A  single  exterior  of  a  ventral  valve.  The  inner  surface  is  leas  finely 
pustulose  than  in  tho  Burlington  specimens,  and  the  exterior  is  a  little 
more  distinctly  striate. 

Typos  from  tho  "Yellow  Sandstones,"  of  Burlington,  lowa- 
A2.  DisoiNA  Saffordi,  n.sp.     [Labeled  6,a.] 

Shell  rather  small,  outline  nearly  circular,  but  generally  a  little  flat- 
tened,  posteriorly,  and   also  on   each   of  tho  postero-lateral   boundaries. 
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tTpper  valro  rah      dp         do  wh 

tbe  centre  and   he  po   e         s  de    und  f 

distinct  linear  r  d         x  end  n^,  an  y  f  on 

diameter  of  the   he  !     Lowe   va  ve  v        i  p  e 

pyrifoim  indents  ion,  having  »  blunt  spur  p  oject  g  fir,  m  s  broad  ante- 
rior end.  No  ptrforation  sisiMe.  Exterior  of  both  valves  ornamented  with 
numerous  fine,  unequal,  concentric  strife;  interiors  smoolh,  except  tbe 
faint  vascular  markings  near  the  borders. 

This  curious  species  most  resembles  in  general  appearance,  Discina  Lo- 
demia,  Hall,  from  the  Genesee  Shale;  but  the  pyriform  indentation  of  the 
ventral  valve,  the  finer  exterior  strise,  and  the  unconspiouous  foramen,  will 
serve  to  diatinguish  it. 

13.  LlNOTTLA  HuBSPATTTLATA?  Meek  and "Worthcn,  lil .  Ocol.  Rcp.,  Vol. 
Ill,  p.  487,  pi.  liii,  fig.  1.     [Labeled  5,o  ] 

The  single  specimen,  showing  inside  of  (apparently)  the  ventral  valve, 
is  not  over  one-third  the  length  of  the  specimen  figured  in  the  Illinois 
Beport ;  but  it  otherwise  nirrees  with  the  description  in  outline,  markings, 
position  of  the  beak,  and  faint,  radiating  line-^  along  the  middle. 

L.  euhspatulala  was  described  from  the  '"Black  Slate,"  of  Union  County, 
Illinois.  At  Vanceburg,  Ke"luoky,  and  other  localities  near  the  Ohio 
River,  and  also  In  northern  Ohio,  is  a  black  shale,  embraced  within  the 
Waverty  series,  which  contains  a  small  Lingula  closely  resembling  this 
specimen  from  Tennessee.  If  the  Kentucky  and  Tennessee  specimens  arc 
really  L.  mbspattilaia,  it  is  singular  that  this  species  should  be  found  in  Illi- 
nois, in  a  shale  occupying  a  position  so  much  lower. 

14.  Zaphrentis  Idaf  Win.,  Proc.  Acad.  Nat.  Sei.,  Phil.,  July,  1805.  [La- 
beled  l2.b,  12,o.] 

The  threespecimens  In  the  collection  are  all  without  epitheca,  and  lack 
the  profound  wrinkles  of  growth,  which  belong  to  the  types  of  this 
species,  from  Rockford,  Indiana.  Thej  also  enlarge,  upward,  somewhat 
more  rapidly. 

15.  CoNHLAMA  BYBLis,  White,  Proc.  Bos.  Soc.  Nat.  Hist.,  Feb.  1862, 
p.  22.     [Labeled  8.a.] 

I  feel  no  doubt  of  the  identity  of  this  species.  It  possesses  the  small, 
isolated  eminences  or  granulations  ranged  in  a  line  along  the  crests  of  the 
ridges,  which  characterize  well  preserved  specimens  from  Burlington, 
Iowa.*  From  60  to  75  of  these  eminences  may  be  counted  in  the  space 
of  an  incb. 

Types  f^om  the  "Tellow  Sandstones,"  Burlington,  Iowa. 

16.  Leda  BBLwaTaiATA?  Stevens,  Amer.  Jour.  Sci.  [3]  Vol.  xxv,  p. 
261.     [Labeled  lO.a,] 

•  Dr.  'White  does  not  mention  these,  and  only  sfljs ;  "Spaces  between  the  ridgea 
finely  crenulote."  This  •'ond  it  ion  £  "  ..,.._ 

Geretfieiid'Aroh.  etVerneuil,  Men 
Vol.  VI,  p.  361. 
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Those  five  specimens  are  thus  referred  solelj  on  account  of  external 
resemblances.  Tho  Tennessee  specimens  are  a  little  over  an  inch  in  length, 
but  do  no',  in  this,  exceed  speEimena  from  Michigan.  At  the  same  time, 
no  indication  of  hinge  alructure  has  been  observed ;  and  the  shell  pecms  lo 
have  been  thinner  tlian  usual,  for  species  of  this  family.  Should  further 
discovery  deuionstmte  that  these  specimens  do  not  belong  lo  Ledn,  they 
will  probably  fall  into  the  gsnus  Sedgvtickia ;  but  I  do  not  consider  it  allow- 
able, to  ptopose  a  speciSc  name  to  be  based  on  the   discoveries  of  some  fu- 

Typcfl  from  the  Marshall  Group,  Battle  Creek,  Michigan. 

17.  Soles  scalprifokmis,  "Win.  Proc.  Acad.  Nat.  Sci.,  Phil.,  Sep.  ISSli, 
p.  i-2,3.    [Labeled  9.3.] 

Shell,  like  the  foregoing  unusually  thin  and  delicate. 
Types  from  the  Marshall  Group,  Marshall,  Michigan. 

18.  Plkurotomabia  Hickmanbnsis,  n,  sp.       [Labeled  7.a.] 

Globose  ahella  in  an  inoumplele  state  of  proservation,  showing  regularly 
convex  whorls,  ornamentiid  with  numerous  delicately  raised  and  finely 
beaded  revolving  striiB,  and  ft  well  defined  band  without  distinct  carina, 
^he  strite  limiting  the  band  are  not  beaded,  but  all  the  others  on  both  sides 
bear  50  to  60  granulations  to  the  inch.  The  strife  are  quite  unequal  in 
number  and  distribution,  since  they  increase  by  implnntotion,  with  the 
growth  ot  the  shell.  The  base  of  the  ahell  ia  about  an  inch  in  diameter, 
and  seems  to  be  perforated  by  a  small  umbilicus. 

I  am  unacquainted  with  any  species,  in  any  formation,  which  presents 
the  above  combination  of  churjicters, 

ID.  Phjllipbia  Tenkkssekksis,  n.  sp    [Labeled  13. b,  l3.c.] 

Glabella  prominent,  indented  hy  a  email,  round,  depressed,  postero-late- 
Ta!  lobe,  and  isolated  by  a  deep  occipital  furrow,  from  a  prominent  occipi- 
tal ring  which  extends,  nnrrowing  in  width  and  curving  backwards,  en- 
tirely across  the  border,  fading  out  toward  the  short,  acute,  gonal  angle. 
Border  concave,  bounded  by  »  prominent  ridge,  ouiside  of  which  ia  a  line- 
ar groove  limitfd  peripherally  by  a  sharply  elevated,  delicate  linear  mar- 
gin. Surface  of  glabella,  accessory  lobe  and  neck-ring  covered  with  fine, 
unequal  granulation^  a  rew  of  granules  along  the  ridgo  of  the  border. 

Pygidium  broadly  rounded,  nearly  twice  aa  long  as  broad,  apparently 
depressed;  axis  with  8  or  9  rings,  tapering  to  the  posterior  end,  which  is 
somewhat  abruptly  rounded  ofi',  one  tenth  of  an  inch  from  the  extremity 
of  the  pygidium;  lateral  lobes  with  8  or  9  segments,  becoming  ohscure  pos- 
teriorly. Border  about  one  sixteentli  of  au  inch  broad,  marked  on  the 
under  siie  by  nine  rigid,  sharply  impressed,  parallel  etrise.  Exterior  of  the 
crust  very  finely  and  obscurely  granulated.  Length  about  three  eighths — 
breadth  five  eighths  of  an  incli. 

Other  characters  of  this  species  are  unknown.  It  seems  to  approach 
naavasHo  Philiiptia  artieiiidta.  Hall,  sp.;  (xv.  Eep.,  K.  Y,  Regent?,)  from 
tho  Wftverly  of  Ohio,  bat  is  destitute  of  the  anterior  and  middle  furrowaof 
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the  glabolla.  Neither  does  the  description  of  that  species  give  tho  surface 
charaetevs,  though  eomparison  is  made  witli  iVoetoe  Miisourienais.  Shuni,, 
from  the  Ijithogruphio  Limestone  of  Mo.,  which  is  granulated  lite  tliis. 
It  differs  from  Proeiai  {Fhiilipaiaf)  eUiptica,  Meek  aad  Worthen,  (111.  Gcol. 
Eep.,  Vol.  Ill,  p.  460,  pi.  14,  fig.  8,)  from  the  Einderhooi  Group,  in  the 
characters  of  the  cephalic  border,  in  the  absence  of  glnhella  furrows,  and 
in  the  border  of  the  pjgidium. 

20.  Has  the  appearance  of  a  minute  Spxrifera  peculiarit,  Shum.,  from 
tho  Choutean  limestone,  Mo.,  and  the  Yellow  Sandstones  of  Iowa.  [La- 
beled 5.C  ] 

21.  Reacmhles  J^"'^/"'''  Urei,  Fleming,  {Amhocselia  gemmula,  JlcChes- 
ney,  &c.,)  a  oarhoiiiferoua  species.    [Labeled  2.b.] 

22.  Portion  of  the  test  of  a  crustacean,  or  dermal  plate  of  a  fish.  In<Ie- 
terminable.    [Labeled  11. d.] 

A.   WiNCUELI.. 
University  of  Michigan,  Ann  Arbor,  19;A  March,  1869. 
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PAET    THIRD. 


THE  MINERALS  AND  EOCKS  Of  Sl'ECIAl  USE. 


1108.  In  the  Part  of  the  Report  just  flniahea,  the  principal  purpose  has 
been  to  describe  the  structure  and  the  great  rocity  formations  of  the  State, 
{g  813,)  the  notices  of  the  miner. Is,  and  especially  uaeful  mineral  siih- 
stances,  although  in  many  cases  full,  being  subordmata.  In  this  Part  the 
latter  are  clasailled,  and  constitute  the  principal  subject.  Much,  however, 
having  been  already  written  that  properly  belongs  hero,  this  di'iMon  of  the 
lleport  will  be,  to  a  con3\d<!Ts.h\e  extent,  an  annotated  mdex  of  the  minerals 
and  min'Tal  substances  already  described.  The  whole  is  an  outline  of  ouv 
mineral  resources.     There  is  yetmuch  fllllag  up  to  be  done. 

1169.  T!ie  most  important  elements  in  the  mineral  resources 
of  TenneesDe  are  iron-ore  and  stone-coal,  and  this  ia  as  we  would 
have  it,  for  to  these,  above  all  other  minerals,  are  the  vigor,  the 
thrift,  and  the  wealth  of  civilized  nations  to  be  attributed. 
Our,  gold,  zinc,  lead,  tnarble, petroleum,  and  even  copper,  although 
constituting,  in  the  aggregate,  a  very  important  general  inter- 
est, are  individually  quite  subordinate.  These  have  a  local  in- 
terest. The  copper  mines  have  been  a  rich  boon  to  Polk  County, 
and  neighboring  parts  of  East  Tennessee,  and  have,  moreover' 
contributed  to  the  revenue  of  the  State;  but  the  iron-ore  in- 
volves an  interest  which  is  directly  State-wide,  and  one  which 
has  added,  and  is  adding,  vastly  more  to  the  wealth  of  Tennes- 
see. So  the  stone-coal,  stored  in  a  great  field  that  lies  between 
two  of  the  most  extensive  sections  of  the  State,  that  includes 
parts  of  many  counties  within  its  area,  and  has  an  extent  of 
more  than  5000  square  miles,  is  something  that  we  are  all  in- 
i  in  individually  and  as  citizens. 
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1170.  It  becomes  us  to  look  to  thesa  interests,  and  especially  to  the  coal- 
interest,  for  the  doveiopment  of  this  ia  far  behind  what  it  ought  to  be.  We 
need  not  send  money  to  Kentucky  or  Pittsburg  foe  coal.  We  must  have  a 
raiiroati  across  onr  coal  field  and  make  the  Tery  heart  of  it  accessibla. 
Nashville  and  Knoxville  are  the  important  points,  respectively,  of  two 
great  sections  of  the  State,  and  approsimatelj  on  the  same  paraUel,  and 
one,  moreover,  north  of  the  middle  of  the  State,  jet  lo  pass  from  one  point 
to  the  other,  it  is  necessary  to  go  out  of  the  State  into  Georgia  and  Alabama, 
and  go  round  our  coal-fleld.  Rather  a  severe  commentary  on  our  enter- 
prise, especially  when  it  ia  recollected  that  a  direct  road  would  pay  for  it- 
self in  the  opening  out  of  our  buried  resources.  But  it  is  gratifying  to 
know  that  this  state  of  things  will  soon  be  rectified  The  Nashville  and 
Chattanooga Eoad  has  dona  much,  as  we  have  seen,  (J  993,)  towards  the 
development  of  the  coal  interests  of  Tenneseec;  the  Knoxville  and  Ken- 
tucky Road  will  do  much;  but  the  Tennessee  and  Paciic  Eoad  will  do  more. 


CHAPTEE   XVI. 
THE  ORES  AND  METALS, 

I17I.  In  this  chapter  are  considered  the  minerals  used  as  ores,  a 
metals  as  occur  native,  like  gold. 

The  chapter  that  follows  will  embrace  minerals  not  used  as 
■which  coal  is  an  example,  and  rock -products,  like  marble  and  buhr-; 


IRON.      (1.) 

1172.  The  variety  and  the  aggregate  amount  of  iron-ore  in 
Tenresseo,  its  excellent  quality,  its  favorable  association  with 
the  neeeasary  conditions  for  the  economical  manufacture  of 
iron,  place  the  State  among  the  best  as  an  iron-prodncing  re- 
gion. 

1173.  The  localities  and  outcrops  of  the  iron-ore  of  Tennes- 
see, including  all  its  varieties,  whether  in  local  deposits  or  in 
regular  beds,  are  found  in  three  belts  of  the  State,  which  are 
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qaite  distinct,  and  differ,  more  or  lees,  in  geological  and  mia- 
oral  character.  These  belts,  or  iron  regions,  as  I  shall  call 
them,  are  as  follows : 

(A.)  The  Esstern  Ibos-Rboion.  Estends  fhrongh  the  State, 
lies  along  with  and  in  front  of  Its  Unaka  Range.    (J  41.) 

(B.)  The  DrKBTOKB-EBOioir.  Skirtfl  the  eHBtern  hase  of  the 
Cumherland  Tttble-land,  or  of  Walden's  Kidge,  from  Vir- 
ginia to  Georgia^  extends  out  laterally  into  the  Valley  of 
East  Tenneesee  from  ten  to  twenty  miles;  the  Sequatehee 
and  Elli  Valleys  are  included, 

(C.)  The  Western  Ibon-Eeqiox.  Oceupiea  a  belt  of  the  High- 
lands contiguous  to  the  Western  Valley,  (^|  250  to  252,) 
and  a  part  of  this  valley  itselt;  the  belt  runs  through  the 
State,  from  Kentucky  to  Alahama. 

A. — The  Eastern  IiiON-EEaiON. 

1174,  This  region  includes  the  counties  of  Johnson,  Garter, 
Sullivan,  Washington,  Greene,  Coclce,  Sevier,  Blount,  Monroe, 
Polk,  and  the  eastern  part  of  McMinn,  or,  in  other  words,  thoSe 
counties  in  which  the  Unaka  Range,  with  its  outliers  and  in- 
cluded valleys  and  coves,  is  found.  (§§  41,  and  124-137.)  It 
is  in  these  valleys  and  coves  that  most  of  the  ore-deposits 
occur.  Ah,  for  example,  in  the  picturesque  valleys  of  John- 
son, in  the  Valley  of  Stony  Creek,  of  Carter,  Bompass  and 
Greasy  Coves,  of  Washington,  the  coves  of  Greene,  those  back 
of  Chilhowee,  in  Sevier  and  Blount,  and  in  those  back  of  the 
outliers,  in  Monroe,  and  Star's  llonntain  further  south.  The 
valleys  which  akirt  the  outliers  (§  46)  on  the  west  arc  to  be  in  - 
eluded.  In  all  of  these  ore  is  found,  and  is  to  be  looked  for. 
No  doubt  numerous  deposits  remain  to  be  discovered,  notwith- 
standing the  number  known.  Many  of  these  valleys  and  coves 
are  from  ten  to  twenty  miles  long,  and  from  one  to  five  miles 
wide.  Those  in  Johnson  and  Carter,  especially,  are  remarka- 
ble for  their  extent,  and  for  the  numerous  deposits,  or  banks,  of 
ore  occurring  in  them. 

1175.  The  typical  geological  structure  of  many  of  the  iron- 
bearing  valleys  and  coves,  is  illustrated  by  the  diagram  on  page 
303.  The  bottoms  of  the  valleys  are  occupied  generally  by 
variegated  shales  and  slates,  and  magnesiau  limestones  of  the 
Knox  Group.    At  many  points  these  rocks  have  been  greatly 

Sig.  29.    Vol.  1. 
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leacbed  or  weathered,  and  have  left  ridges  or  knolls  of  debris, 
consisting  of  clay,  sand,  chert  and  sbaly  fragments,  or  where 
the  rock  is  mainly  limeatone,  or  dolomite,  little  else  tban  clay. 
In  these  leached  masses  the  ore,  at  certain  places,  has  accnma- 
lated,  and  thos  the  banks  have  been  formed.  See,  also,  |§  562 
and  563,  and  compare,  in  addition,  §  1182. 

1176.  In  tbe  diagram  referred  to,  the  valleys  (A  and  B)  are 
flanked  by  a  sandstone  mountain  on  each  aide.  Many  of  the 
iron-bearing  valleys  or  coves,  however,  have  a  mountain  on 
but  one  side.  In  a  few  cases,  extensive  banks,  as  those  in  Snl- 
livan  and  one  in  McMinn,  are  entirely  detached  from  the  main 
mountains,  and  sustain  no  particular  relation  to  them.  These 
are  exceptions,  and  are  thrown -into  the  eastern  region  on  ac- 
count of  their  proximity,  and  for  convenience. 

1177.  The  Eastern  Iron-Eegion  affords  three  species  of  ore, 
as  follows  1 

(1)  lAmonite;  contains,  when  pure,  60  (59.9*2)  per  cent,  of  metal- 

lic iron;    powder  brownish  OT  yellow;  by  far  the  most 
abundant  ore. 

(2)  iTemotiie;  has,  when  jnire,  70  per  cent,   of  iron;  powder  ra^- 

includes  two  varieties,  as  follows:  {a.)  Bard  Solid  Ore,  and 
(b)  DjMione,  or  stratified  ore. 
(3)  MagneUle;  contains,  when  pnre,  72  (72.4)  per  c( 
powder  black;  the  richest  and  the  rarest  ore  in 

1178.  (1.)  Idmonite.  This  is  the  great  ore  of  this  Iron-Ee- 
gion, and  will  always  be  meant  unless  the  others  are  specified. 
When  pure,  it  consists  of 

Iron, 59.92 

Oiygen, 25.68 

Water,.. -1440 

100.00 
It  never,  therefore,  contains  more  than  59.92  lbs.  of  iron  in 
one  hundred  of  ore.    Practically,  it  never  contains  this  amount, 
owing  to  impurities. 

1179.  In  tbe  field  before  us,  it  occ'.rs  both  as  "honeycomb" 
and  hard  solid  ore — occasionally  in  grains,  and  called  shot-ore — 
sometimes  in  ochreous  and  earthy  forms.  It  exists  in  the  banks 
in  masses  of  all  sizes,  from  small  lumps  up  to  blocks  and  beds, 
sometimes  ten  or  fifteen  feet  in  diameter.  It  is  found,  too,  in 
contorted  layers,  from  a  few  inches  to  two  or  three  feet  in  thick- 
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ness,  partially  stratified  with  seams  of  earthy  matter,  and,  in 
some  cases,  more  or  less  parallel  to  the  irregular  surface  of 
limestone  rocks  below.  The  ores  gonorally  are  excellent,  yield- 
ing iron  of  first  quality. 

1180.  The  knolls,  hills  and  ridges,  which generallyafford  the 
most  important  banks,  though  aomeof  them  are  in  low  grounds, 
are  from  fifty  to  two  hundred  feet  high,  and  often  several 
miles  long.  The  deposits  oeenr  upon  these  at  intervals,  and 
sometimes  the  ore  can  bo  traced  for  half  a  mile  or  more. 

1181.  Considerable  of  the  superior  ore  of  Johnson,  Carter, 
and  Washington  contains  lead  and  sine.  The  ore  of  Bompass 
Cove,  in  Washington,  and  that  used  at  Carter's  Furnace,  in  Car- 
ter county,  are  of  this  character.  The  iron  made  from  both  is 
excellent.  Often,  after  blowing  out,  several  hundred  pounds  of 
lead  have  been  obtained  in  the  crevices  of  the  stacks.  The 
zinc  collects  in  a  hai-d  incrustation  around  the  mouth  of  the 
for  n  ace. 

1182.  It  is  an  interestJDg  fact  pointing  to  the  origin  of  tbelimoniteintbese 
bsnlia,  that  localiliea  are  met  with  in  the  ooveB,  ia  which  the  banks  occur, 
where  the  limestones  and  dolomites  contain  disseminated  grains  of  pyrite, 
blende  and  galma,  {galeniu.)  Such  is  the  case  in  Bompass  Cove,  and  ac  one 
point  the  galena  is  so  abundant  as  to  hsTe  attracted  notice  as  a  "lead  mine." 
(I  566.)  We  are  led  to  infer  from  such  facta  that  the  limonite  of  the  ore- 
bant,  at  another  point  in  this  cove,  and  the  lead  and  ainc  ores  associated 
with  it,  are  oxidized  portions  of  the  leached  remains  of  limeBtones,  which, 
like  those  above,  originally  contained  pyrite,  blende  and  galena. 

1183.  The  data  on  hand  aro  not  sufBcient  for  the  making  out 
of  a  complete  list  of  the  limonite  banks  of  the  Eastern  Iron- 
Eegion.  The  deposits  are  very  numerous,  and  there  is  scarcely 
a  cove  or  valley  in  which  note-worthy  accumulations  of  ore  do 
not  occur.  The  most  of  these,  however,  are  of  limited  extent. 
The  number  of  first  class  banks,  that  is  to  say,  deposits  upon 
which  a  furnace,  or  set  of  furnaces,  could  depend  for  an  abun- 
dant supply  of  ore  for  years,  or  such  as  would  justify  the  erec- 
tion of  extensive  works,  will  average,  perhaps,  including  the 
hematite  banks  of  Sullivan,  three  or  four  to  the  county. 

1184.  The  great  caps  of  limonite,  or  "gossan,"  over  the  Dueklown  Copper 
Teins,  may  be  eniimeraied  here.  The  geological  relations  of  these  masses 
are  different  from  those  of  the  deposits  we  have  disoiiased,  and  will  be  re- 
ferred to  under  "Copper. 
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1185.  (2.)  Hematite.  This  includes,  as  stated,  the  Byestone; 
Bonie  of  its  varieties  are  known  as  Specular  Iron.  It  contains, 
■when  pure, 


Oxygen 


Hence,  one  hundred  pounds  of  this  ore  might  aiford  seventy 
ponnda  of  iron.  In  practice,  however,  as  in  the  case  of  the 
ores  mentioned,  the  maximum  per  centage,  on  account  of  im- 
purities, is  never  reached. 

1186.  As  before  stated,  there  are  two  varieties  of  it  in  the 
iron-region  under  consideration. 

(a.)  Hard  Solid  Ore.  I  know  of  but  three  or  four  localities 
of  this  ore  in  Tennessee,  excepting  those  of  the  small  cabinet 
specimens  of  specnlar  iron  that  occasionalij'  occur  in  the  older 
formations. 

1187.  The  first  is  the  Cannon  Bank,  seven  miles  from  Eliza- 
bethton,  in  the  valley  of  Stony  Creek.  The  ore  occurs  here  in 
a  regular  and  solid  bed.  It  rests  upon  a  thin  stratum  of  con- 
glomerate, of  pea-like  quartz  pebbles,  while  above  and  below 
the  rocks  are  sandy  slate,  or  shale,  all  having  a  gentle  dip. 
There  is  some  doubt  in  regard  to  its  exact  geological  position. 
See  §  511,  where  also  this  bank  is  noticed.  It  is  worked  at 
Nave's  Forge,  (1856,)  and  yields  agood  iron. 

1188.  The  other  localities  which  have  come  under  my  obser- 
vation are  in  the  eastern  part  of  Sullivan,  a  mile  or  two  west 
of  the  Ilolston,  and  near  the  residence  of  Mr.  James  Cowan. 

One,  known  as  the  "Grockeft  Bank,"  half  a  mile  southwest 
of  Cowan's,  is  an  extensive  bank  or  ridge  of  rod  earth,  with 
numerous  email  blocks  of  solid  hematite  scattered  through  it. 
Near  the  surface,  it  is  associated  with  more  or  leas  "honey- 
comb" brown  ore.  There  is  another  locality  about  a  mile  and 
a  half  in  the  same  range  to  the  northeast,  not  as  yet  opened, 
which,  from  external  appearances,  promises  to  be  valuable. 

1189.  About  one  and  a  half  miles  northwest  or  north  of  Cow- 
an's, at  the  Sharp  Bank,  is  an  interesting  vein-liko  mass  of  the 
same  compact  ore.  This  has  been  noticed  in  §  664.  It  appears 
to  dip  with  the  dolomites  of  the  Knox  Group.  It  is  capable 
of  affording  much  good  ore. 
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1190.  The  neighboring  localities,  before  spoken  of,  aredoubt- 
less  associated  with,  the  same  doloniite.  It  may  be  that  the 
loose  blocks  have  been  derived  from  a  vein  Hbe  the  last,  which 
has  not  yet  been  exposed.  Some  of  the  small  blocks  were  seen 
with  imbedded  crystals  of  quarta. 

At  all  of  these  localities  the  ore  is  more  or  leas  magnetic. 
They  have  been  worked  to  considerable  extent  by  the  furnaces 
and  forges  of  Sullivan. 

1191.  These  Sullivan  ores  are  harJly  true  bamatita;  thay  oGcupy  rather 
an  intermediate  position  between  this   and  liraonite,  or  are  mised  ores. 

1192.  (6.)  Dyestone. — There  is  one  interesting  and  extensive 
deposit  of  this  ore,  which,  on  account  of  its  proximity  to  the 
"Unaka  Range,  it  has  been  found  convenient  to  throw  into  this 
iron  region.  Its  character,  however,  connects  it  with  that  next 
to  be  described.  It  is  Hill's  Bank,  in  the  eastern  part  of  Mc- 
Minn.  The  ore  is  a  stratified,  fossiliferous,  iron-rock.  The 
main  deposit  is  a  third  of  a  mile  or  more  in  length,  and  at  some 
points  fifty  or  sixty  feet  wide.  For  three  or  four  miles,  along 
its  range,  traces  of  the  ore  occur,  and  at  several  points  it  swells 
out  into  other  important  deposits. 

The  ore  is  composed,  in  good  part,  of  flattened  oolitic  or 
rounded  grains,  and  frequently  contains  impressions  of  crinoi- 
dal  buttons.  Owing  to  its  separating  into  small  blocks,  it  is 
sometimes  styled  "block  ofc."  A  small  bloomary,  five  miles 
distant,  uses  this  ore,  and  makes  good  iron — said  to  be  "hard 
and  tough." 

The  geological  relations  of  this  bed  are  spoken  of  in  §  657. 

1193.  (3.)  Magnetite. — This  is  also  known  as  Magnetic  Iron 
ore.    When  pure,  its  composition  is; 


One  hundred  pounds  of  pure  ore  contains  therefore  72,4 
pounds  of  iron. 

1194.  Magnetite  is  a  rare  ore  in  Tennessee.  I  only  know  of 
one  locality  affording  it  in  workable  quantity.  A  locality  in 
Cocke  County  is  barely  mentioned  by  Dr.  Troost.  The  first 
referred  to — which  I  have  visited— is  in  Crab  Orchard,  Carter 
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County  (§  389.)  It  is  about  six  or  seven  miles  from  the  summit  of 
the  Eoan,  (§  55,)  and  lies  at  its  base.  The  ore  is  aBsociated 
with  a  greenish  crystalline  mineral,  called  sahlite,  and  occurs 
with  this,  and  with  the  decomposing  gneiaaoid  rocks  around  it, 
in  irregular  layers,  patches,  and  wedge-shaped  masses,  often 
several  feet  or  yards  in  length.  N"o  well  determined  vein  has 
been  exposed,  though  the  ore  and  salilite  are  found  along  a 
certain  range  for  some  distance. 

1195.  The  masses  taken  out  and  used  are  composed  of  grains 
of  ore,  mixed,  more  or  less,  with  quartz,  sahlite  and  other  for- 
eign matter.  This  ore  occurs  in  the  Metamorphic  Group.  (See 
also,  §  414.) 

The  ore  is  worked  at  Hampton's  bloomary,  near  the  locality, 
and  yields  a  most  excellent  iron.  Several  miles  farther  east, 
in  North  Carolina,  are  the  Cranberry  Iron  Works,  which  makes 
use  of  the  same  kind  of  ore. 

1196.  The  oceurrenee  of  cabinet  specimen  a  of  magnetite  in  the  aemi- 
matamorphio  strip  in  Union  County,  may  be  mentioned  here.    (See  g  399.) 

1197.  Previous  to  the  war  there  was  considerable  activity  in 
the  Eastern  Iron  Eegion  in  the  business  of  making  iron.  But 
the  grievous  war  prostrated  all  interests  of  this  kind.  How 
far  these  interests  have  been  revived,  how  many  forges  have 
rekindled  their  fires,  how  many  furnaces  are  under  the  blast, 
I  know  not.  It  is  difficult  to  get  reliable  information  as  to 
such  matters  without  traveling  over,  in  person,  most  of  the 
ground,  and  that  has  been  out  of  the  question. 

1198.  Ab  to  one  county,  however,  Greene,  I  have  partial  infor- 
mation. This  county  has  done  well.  Since  the  war  two  large 
furnaces  have  been  erected  within  its  limits,  and  are  now  in 
operation.  The  following  letter  from  Gen.  B.  L.  Hayes,  de- 
scribes one  of  them: 

OFncE  Gheese  County  Ikon  Co., 

Havesville,  Tenn.,  Feb.  22,  18ti9. 
Dr.  J.  M.  SiFFOED, 

Stale  (geologist,  Lebanon,  Tenn,; 
Dbar  Sir: — "We  Bvibmit  the  following  information  in  regard  to  our 
Works,  and  hope  it  may  be  of  Bervioe  to  you; 

The  Greene  County  Iron  Cbmpany  was  organised  in  the  City  of  Now  York, 
in  September,  1867,  in  compliance  with  the  laws  of  the  State  of  Now  York, 
for  the  purpose  of  making  iron  in  the  State  of  Tennessee,  with  a  capital 
stock  of  one  hundred  thousand  dolbira.    The  land  purchased  by  the  Com- 
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pany  eomprisas  6,B64  acres,  moatly  timbered  mountftin  land  lying  in  nearly 
a  southern  direction  from  Greeneville,  and  eleTen  miles  distant  from  that 
pl«oe,  on  a  Email  mountain  stream  known  as  Baek  Creek,  a  tributary  of 
the  Nolicbucky  Kiver.  The  ore  is  found  in  great  abundance  on  the  right 
hank  of  the  creek,  and  at  the  base  of  the  mountains  known  as  part  of  the 
Smoky  Kange  [Unaka  Range]  which  separates  the  States  of  Tennessee 
and  North  Carolina.  The  furnace  erected  hy  the  Company  is  double  hot 
blast,  built  of  limestone,  and  said  to  be  one  of  the  finest  in  the  "United 
States.  The  capacity  is  from  ten  to  twelve  tons  per  day  of  charcoal  iron. 
The  ore  is  a  brown  hematite,  (limonite,)  yielding  from  40  to  50  per  cent,  of 
tough  gray  iron.  Both  ore  and  charcoal  are  very  accessible  to  the  furnace. 
A  town  has  been  laid  out,  and  named  Sayesnilie;  some  forty  buildings 
hay  e  been  erected;  a  post-offiog  has  been  ealablished;  a  school  district  or- 
ganized; and  a  school  house  and  church  are  in  process  of  erection. 
Very  respectfully,  yours, 

E.  L.   Hayes,  Supt 

1199.  In  order  that  the  reader  may  know  what  was  once  the 
extent  of  the  iron-making  husiness  in  the  region  under  consid- 
eration, the  statieticB  of  1854  "bearing  upon  this  business,  (col- 
lected by  the  author,)  wiil  be  given.  Similar  statistics  will 
also  be  given  for  the  remaining  iron  regions.  These  will  be 
found  presented  in  the  tables  at  the  end  of  this  section, 

1200.  It  will  be  seen,  by  referring  to  the  tables  that  there 
were,  in  the  Eastern  Iron  Eegion,  in  1854,  nine,  furnaces,  and  all 
but  one,  Tellico,  cold  blast;  of  these,  five  were  in  operation  that 
year,  and  produced  1855  tons  of  cast  iron — Tellico  and  Pleas- 
ant Valley  producing  by  far  the  greater  part. 

The  forges  were  much  more  numerous,  thirty-nine  in  all ; 
of  which  thirty-two  were  bloomaries,  and  seven,  refineries  ; 
making,  altogether,  in  1854,  912  tons  of  bar-iron,  and  480 
tons  of  blooms. 

In  addition,  the  Boiling  Mill  in  connection  with  Pleasant 
"Valley  Furnace,  is  to  bo  noted. 

1201.  We  now  pass  to  the  western  side  of  the  Valley  of  East  Tennessee. 
The  middle  part- — that  included  between  the  iron  regions — does  not  afford 
any  very  estonsive  banks  of  iron  ore.  Small  deposits  of  limonite,  how- 
ever, are  very  numerous.  They  can  be  found  upon  most  of  the  eheity 
ridges  of  the  Knox  Limestones.  The  ore  occurs,  wiihin  limited  areas, 
scattered  through  the  soil.  At  some  points,  enough  could  be  obtained  to 
supply  a  bloomery  for  several  years.  No  forges,  however,  nor  furnaces, 
are  located  ia  this  part  of  the  valley. 
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B. — The  Dyestonb  Eeoion, 

1202.  This  iron  region  diifers  from  the  eastern,  in  its  geo- 
graphical position,  in  its  geological  relations,  and  in  its  ores. 

It  occupies  a  belt  of  the  State  skirting  the  base  of  the  Cum- 
berland Table-land,  or  of  Walden'a  ridge,  as  stated  in  §  1173.' 
All  of  some  of  the  following  counties,  and  parts  of  the  others, 
are  included  in  its  area  i  Hancock,  Claiborne,  G-rainger,  Camp- 
bell, Anderson,  Roane,  Ehea,  Meigs  and  Hamilton.  It  em- 
braces the  Sequatchee  and  the  Elk  Fork  Valleys  j  this  places, 
also,  parts  of  Marion,  Sequatchee  and  Bledsoe  counties,  within 
its  area. 

1203.  The  great  ore  of  this  region  is  the  stratified  red  iron- 
stone, called  at  many  points,  dyestone/ being  sometimes  used 
for  dying  purposes.  It  is  a  variety  of  hematite,  as  stated  in 
§  1177,  It  generally  soils  the  fingers  readily.  At  most  points 
the  ore  is  hard  enough  to  be  quarried  out  in  blocks  ;  at  others 
it  is  soft,  and  easily  crushed,  as  at  Kimbrough's,  in  Eoane 
County.  Sometimes  the  soft  variety  presents  the  appearance 
of  a  true,  scaly,  specular  ore.  The  dyestone  is  farther  de- 
scribed in  §  777,  to  which  the  reader  is  referred. 

The  impurities  contained  in  the  dyestone  are  sandy  and  ar- 
gillaceous matters,  and  carbonate  of  lime.  The  presence  of 
the  latter  is,  in  certain  proportion,  no  defect,  as  it  can  be  made 
to  act  the  part  of  a  flux. 

1204.  The  iron  produced  from  tliis  ore  is  excellent,  both  the 
pig-metal  of  the  furnaces,  and  the  bare  of  the  bloomaries.  Oc- 
casionally the  bar  inclines  to  be  cold-short. 

1205.  In  addition  to  the  dyestone,  limonite  is  found  on  the 
ridges  within  this  iron-region,  under  circumstances  similar  to 
those  mentioned  with  reference  to  the  middle  part  of  the  Val- 
ley. The  two  are  sometimes  mixed  in  working,  with  good 
results. 

1206.  In  the  description  of  the  group  or  formation  contain- 
ing the  dyestone  beds,  (page  302,)  the  geological  relations  of 
the  ore  have  been  sufficiently  presented. 

The  ridges,  or  ranges,  called  Dyestone  Jttdges,  in  which  the 
ore-beds  occur,  have  also  been  enumerated,  See|784,  arid  on. 
The  outcrops  of  the  ore-beds  lie  in  the  red  lines  on  the  Map. 
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1207.  The  first  of  these,  tlie  Mountain  Ridge,  is  one  of  the 
most  important.  (See  §  785.)  The  bed  of  ore  in  this  skirting 
ridge  extends,  with  but  few  interruptions,  from  Tirginia  to 
Georgia,  a  distance  of  nearly  160  miles.  There  are  not  more 
than  three  or  four  interruptiona,  averaging  in  length  from  two 
to  three  miles  each;  so  that  in  this  range,  we  have,  what  may 
he  regarded,  as  a  continuous  band  of  ore  150  miles  in  length.* 

Al  Cumberland  Gap  the  ore  is,  aa  stated,  (§  756,)  from  24  to 
30  inches  thick,  and  of  excellent  quality.  I  visited  a  locality 
in  Eoane,  belonging  to  Gen.  G,  L.  Gillespie,  formerly  of  Kings- 
ton, where  the  ore  appears  to  be  seven  or  eight  feet  in  thick- 
ness, though  no  excavation  had  been  made.  At  other  points 
near  by,  which  could  not  bo  visited  at  the  time,  it  ia  said  to  be 
r.iueh  thicker.  In  the  southern  part  of  the  State  it  is  less 
Sicavy.  The  entire  average  thickness  of  the  bed  must  be  at 
least  20  inches  ;  perhaps  it  is  more. 

At  numerous  points  its  quantity  is  greatly  increased  by  the 
folding  of  the  strata,  giving  often  three  or  four  parallel  bands 
within  a  few  hundred  yards. 

The  soft  ore  at  Kimbrough's  is  in  this  range. 

1208.  Col.  W.  B.  Gaw,  in  a  Report  already  referred  to, 
(§  1004,)  has  the  following  notes  on  iron-ore.  The  localities 
refeiTed  to  belong  mainly  to  the  Mountain  Ridge  or  Range. 

"  Tho  first  bed  of  ore  upon  our  line,  occurs  in  Hamilton  County, 
across  the  river  from  Chattanooga.  The  beds  are  from  one  to  four  feet 
in  thickness,  and  were  formerly  worked  by  the  Eaat  Tennessee  Iron  Manu- 
facturing Company,  producing  a  good  quality  of  iron.     The  oro  is  the  dye- 

''This  ore  ia  found  in  all  tfie  'valley  ridges'  along  the  entire  length  of 
road,  and  inclose  proiimily  to  it,  but  we  will  only  mention  the  points  whore 
it  has  been,  or  is  now  worked . 

"The  next  point  where  the  ore  has  been  worked,  is  at  Smith's  Cross  Koada, 

*  In  epeaking  of  the  ooeurrenoe  of  Ihe  dyestone,  or,  OS  it  is  often  oKlled.  the  lenticu- 
lar argillaceous  ore,  I  have  confined  myself  to  Tennessee.  It  has,  however,  a  wonder- 
fu!  raDge  beyond  the  limits  of  this  State.  It  is  a  member  of  the  Clinton  Group,  of  the 
north,  and  reaches  from  Tennessee,  through  Virginia,  PenneylTania.  into  t4ew  York, 
and  even  into  Csnsctn.  It  has  been  traced  out  over  a  good  part  of  thie  entire  range. 
Atnumerous  points  in  the  states  menltoneii,  it  supplies  furnaces  and  forges  with  ore. 
Southward,  it  reaches  many  miles  Into  Alabama,  where  it  finally  disappears  beneath 
more  recent  formations.  This  extent,  considering  that  the  beds  ate  vecy  seldom  more 
than  three  feel  (hick,  and  often  bat  a  few  inches,  ia  truly  wonderful. 

We  appear  to  have  in  TeoDeesee  our  full  share  of  this  valuable  ore.  So  &it  as  we 
have  been  able  to  ascertain,  tt  occurs  nowhere  In  beds  thicker  ormore  pleatiful. 
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in  Rhea  County,  where  several,  hlooraaries  were  in  cperation  some  years 
ago. 

"There  are  two  bloomaries  at  White's  Greek,  in  Roane  County,  the  ore 
used,  being  the  same  as  that  already  mentioned. 

"At  Kimbrough's,  extensive  beds  are  found,  and  a  bloomary  was  worked 
during  the  war. 

"Ore  is  found  in  lai^e  quantities  at  D'Armond's  Gap,  but  is  not  now 
worked." 

1209.  The  other  Dyostone  Eanges,  with  notices  of  the  beds 
of  ore  included  in  them,  are  described  in§§  788  to  799,  to  which 
the  reader  is  referred.  The  ore  of  the  E!k  Fork  and  Se- 
quatcliee  valleys  is  mentioned  in  §§  804  to  806. 

1210.  As  in  the  case  of  the  Bastem  Iron-Eegion,  the  facts 
in  reference  to  the  production  of  iron  in  this  region,  in  1854, 
may  be  found  tabulated  at  the  end  of  the  section. 

There  were,  it  will  be  seen,  five  furnaces — two  having  stea:.i 
power  and  hot  blast.  Only  two  were  in  operation  in  1854, 
producing  1168  tons  of  cast  iron.  Of  the  five  furnaces,  two — 
the  Cumberland,  at  Cumberland  Gap,  and  the  Bluff,  at  Chatta- 
nooga, were  destroyed  during  the  war.  How  it  haa  fared 
with  the  others  I  know  not. 

The  forges,  which  were  fifteen  in  number,  were  all  blooma- 
ries,  and  produced  in  1854,  257  tons  of  bar-iron. 

APPENDIX. 

1211.  The  Cumberland  iTon-Begion. — As  an  Appendix  to  the 
Dyestone  Eegion,  I  bring  in  the  Table-land  as  an  iron-field. 
In  the  course  of  my  investigations  I  have  met  with  ir.any 
beds  of  shales  in  the  Coal  Measures,  containing  day  iron- 
stones. Those  aro  quite  plentiful  in  the  shaies  below  the 
Wheeler  coal,  as  at  Wiley's  Bank,  on  Coal  Creek.  (§  1067.) 
Their  occurrence  is  also  noted  in  many  of  the  sections  given 
in  chapter  XII.    See  pages  372,  373,  396,  &e. 

1212.  The  clay  iron-stone  is  an  ore  quite  different,  in  appear- 
ance and  in  composition,  from  any  worked  at  present  within 


It  is  an  impure  carbonate  of  iron.  An  analysis  before  us, 
by  Professor  Rogers,  of  one  of  the  best  specimens  found  in 
Pennsylvania,  is,  in  100  parts  of  ore:* 
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Protosyd  of  Iron, 53.03 

Cftrbonic  Acid, 35.17 

Lima, 3.83 

Magnesia, 1.77 

Silica, 1,40 

Alumina, 0,6* 

Peroiyd  of  Iron, 0,23 

Bitoinen 8,03 

Water, 1.41 

100,00 
Throwing  it  into  another  form,  we  have,  in  100  parts: 

Metallic  Iron,. 41.25 

Oxygen  of  the  Protoxyd  above 11.78 

Carbonic  Acid, 85.17 

Impurities  and  "Water, 11.80 

100.00 
The  best  ores,  therefore,  contain  a  littie  more  than  40  per 
cent,  of  pure  iron  ;  practically,  they  yield  30  or  33 — eometimes, 
however,  approaching  40. 

1213.  This  ore  oceure  in  nodules  and  balls,  or  in  flattened 
concretions,  disposed  in  layers,  and  interstratified  with  the 
shales  of  the  Coal  Measures.  These  balls,  or  concretions,  run 
up  in  size  from  small  pebbles  to  masses  weighing  a  ton  or 

The  clay  iron-stones  are  a  variety  of  the  crystalline  carbon- 
ate of  iron  called  siderite.  Though  not  as  rich  as  some  ores, 
they  are,  nevertheless,  highly  valued,  and  partly  on  account 
of  their  association  with  etone-eoal. 

1214.  "Whitney,  in  his  '' Metallic  Wealth  of  the  United 
States,  says : 

"  This  is,  perhaps,  tbe  moat  important  ore  of  iron ;  not  generally  in  itH 
sparry  state,  but  as  a  mixture  with  clay  and  the  hydrated  oxyd  which  re- 
sults from  its  decomposition,  and  as  constituting  a  part  of  the  great  Car- 
boniferous Formation  ;  hence,  occurring  with  the  coal  required  for  its  re- 
duction, it  becomes  of  great  importance,'' 

"It  is  to  the  abundance  of  her  coal-measure  iron-stonea  that  England 
is  indebted  for  her  vastly  preponderating  production  of  this  metal ;  iind 
it  is  thus  that  she  has  been  able  to  supply  the  rapidly  increasing  demand 
for  railway  iron,  which  the  discovery  of  anew  means  of  national  inter- 
communication rendered  necessary.  The  coal-fields  of  North  and  South 
Wales,  North  and  South  itaffordchire,  etc.,  while  thej  furnished  fuel  to 
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emelt  the  ore,  furnished  the  ore  ilaelf,  and  the  necessary  flux  from  the 
same  shaft,  wilh  hardly  any  increased  eipecBe  beyond  what  it  wouid  have 
coat  to  raiae  the  coal  alona." 

1215.  Below  the  Wiley  Coal  Bank,  in  Anderson  County, 
there  is  a  bluff  of  shale  55  feet  thick,  with  numerous  layers  of 
the  balls,  and  flattened  masses  of  this  ore  in  it.  Doubtless, 
along  the  base  of  the  great  ridge,  at  the  foot  of  which  the 
Wheeler  Coal  Bed  outcrops,  as  well  as  at  higher  levels  in  this 
mountain,  much  clay  iron-stone  could  be  obtained.  There  are, 
also,  other  points  within  the  area  of  the  Table-land  at  which 
this  ore  deserves  attention. 

1216.  There  is  another  ore  of  iron  which  has,  of  late  years, 
attracted  mnch  attention  in  Scotland  and  other  countries.  It 
is  a  lioaly  impure  carbonate  of  iron,  peculiar  to  the  coal  series, 
and  called  the  black-band  or  Mushet  iron-stone.  Indications  of 
this  have  also  been  discovered  in  our  Coal  Measures.  A  layer 
of  it.  from  6  to  12  inches  thick,  is  seen  in  the  section  taken 
three  miles  sooth  of  Beersheba  Springs.  (§  970.) 

Finally,  in  addition  to  the  ores  mentioned,  more  or  less  lim- 
onite  is  scattered  over  the  Table-land ;  but,  as  yet,  I  have  not 
met  with  any  very  considerable  deposit. 

C. — The  Western  Iron-Region. 

1217.  The  counties  embraced  within  this  Iron-Eegion  have 
been  given.  It  occupies  a  belt,  about  50  miles  wide,  running 
directly  through  tho  State.  See  §§  1157,  1158,  and  1173. 
Within  this  area  the  banks  are  met  with,  at  greater  or  less  in- 


1218.  The  mode  of  occurrence  of  the  ore  in  the  banks,  as 
well  as  its  varieties,  have  been  spoken  of  in  §§  1157  to  1162. 
It  may  be  added,  here,  that  some  localities  do  not  abound  in 
chert ;  a  few  afford  ore,  in  red  clay  alone.  The  ore  is  raised 
from  excavations,  made  either  in  the  tops  of  the  ridges,  or  in 
their  sides— -all  being  open  to  the  day. 

1219.  It  is  not  in  my  power  to  give  a  complete  catalogue  of 
al!  the  noteworthy  banks  in  this  iron-field.  As  an  illustration 
of  their  number  and  value,  I  will  refer  to  those  of  Hickman 
County.    It  must  be  observed,  however,  that  this,  as  an  ore- 
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prodaeing  county,  ie  much  above  the  average  of  the  counties 
embraced  within  the  iron -region. 

1220.  In  Hickman,  at  least  twenty  banks  occur,  upon  nearly 
all  of  which  a  furnace  could  depend  for  a  supply  of  ore.  These 
lie  on  both  .^ides  of  Duck  Eiver,  and  are  thus  located: 

On  the  loaters  of  the  Beancr  Dam — six;  these,  with  those  on  Swan 

Creek,  include  the  iEtna  PurnacB  hanks. 
On  the  vmters  of  Saian  Creek — seven.. 
On  Jerry'i  and  Ore  branches,  Dorth  of  Duck  Eiver— one,  the  Brown 

Bank,  an  eicellaot  and  estensive  deposit  of  ore. 
On  Haley's  Creek,  the  Cattlrell  Sank. 
On  Defeated  Greek,  the  Puekett  Bank. 
On  PiKy,  near  Vernon,  Lee's  Bank. 
On  Mill  Creek,  also  near  Vernon,  the   Extra  OakiOTid  No.  1,  and 

Oakland  No.  2. 
On  Qariur'e  Creek,  the  Gamei'a  Creek  Bank. 
The  localities  of  the  moat  of  these  banks  are  indicated  on  the  Map  by 
groups  of  small  dota. 

1^21.  The  greatest  of  these  banks  is  one  belonging  to  the  jEtna  Jurnaoe 
property.  We  present  it  as  an  esample  of  one  of  the  niost  eitensive 
banka.  if  not  the  most  extensiTe,  in  the  whole  iron  region. 

It  lies  between  two  tributaries  of  Beaver  Dam  Creek — the  Bri;sliy  and 
Piney  forks.  It  is  from  two  to  three  miles  long,  and  will  average  nearly 
or  quite  a  mile  in  width. 

Here  we  have  more  than  two  square  miles  of  ore  ground,  with  a  depth 
of  from  10  to  100  feet.  At  scores  of  points  over  this  area  the  ore  presents 
itself  in  natural  exposures,  or  proves  its  presence  in  quantity  by  the  frag- 
ments scattered  over  the  surface. 

1222.  It  must  not  be  understood  that  ail  this  ground  presents  ore  which 
it  will  be  profitable  to  raise ;  by  no  means :  it  is  rather  a  group  of  numer- 
ous rich  deposits  of  ore.  But  there  is  no  estimating  the  amount  of  mineral 
it  can  yield,  ^tna  Furnace  has  obtained  its  ore  from  the  north-western 
end  of  this  bank— that  nearest  the  stack — and,  although  the  furnace  has 
made  over  20,000  tons  of  metal,  this  end  even  is  not  fairly  opened.  Seve- 
ral large  escavotions  have  been  made  in  the  margin  of  the  bank,  in  which 
large  houses  might  be  put,  but  they  are  as  nothing — mere  notches  in  the 
edge  of  the  great  plateau  of  ore. 

The  bank  can  feed  as  many  furnaces  as  can  be  conveniently  located 
around  it.  But  the  great  quantity  ia  not  the  only  desirable  feature  of  this 
bank;  its  mineral  is  of  excellent  quality,  and  the  iron  made  from  it  ie  of 
superior  character. 

1223.  The  mineral  resources  of  Hickman  County  have  not 
been  adeq^uately  developed,  more  on  aiceount  of  the  want  of 
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the  means  of  transportation  than  anything  else.  Kext  to  Hick- 
man, Oickson  and  Stewart  take  rank  as  iron  counties,  but  some 
of  the  others  are  not  much  behind  them. 

1224.  The  property  of  the  Oumberl and  Icon  Works,  in  Stewart  County,  is 
one  of  great  eitent  and  value.  It  embraces  not  loss  than  111.5  square  miles  of 
territory,  much  of  which  is  good  ^irable  land.  It  has  many  espoaurea  of  ore 
upon  it.  Its  two  principal  banks  are  the  old  Bear  Spring,  and  the  Morgan 
Bank.  The  flrst  of  these  haa  afforded  a  great  amount  of  ore.  Several  fur- 
naces have  been  supplied  from  it.  The  Morgan  Bank  is  comparatively  a 
freeh  one.  The  Cumberland  Rolling  Mill  was  formerly  an  important  part 
of  this  property,  but  ia  now  in  ruins.  One  furnace  is  in  blast,  another  oa 
the  property  (Bellwood)  was  burnt  during  the  war,  and  has  not  been  re- 
built.    A  bed  of  fire-clay  on  this  property  has  been  apoten  of  in  ^  907. 

The  La  Orange  is  another  escelleot  bank  in  Stewart  county. 

122i.  "We  have  confined  our  attention  to  the  western  aide  of  the  High- 
land Rim;  but  this  iron  field  has,  in  fact,  a  counterpart,  though  of  much 
leas  eitent  and  importance,  on  the  eastern  aide  of  the  Rim,  lying  in  the 
range  of  countiea  along  the  buse  of  the  Table  land,  including  White,  War- 
ren, Coffee,  etc.  Theae  counties  have  afforded  some  ore;  and  one  bloomary 
ia  now  in  operation  on  Rocky  River,  in  Warren.  Wo  look  forward  with 
interest  for  greater  developments  in  this  detached  a eotion, 

1226.  The  ores  of  tho  "Western  Iron-Region  are  generally  of 
good  quality,  and  make  eseollent iron.  The  following  analyses 
were  made  by  Dr.  Troost  i 


No. 

1 

4 
5 

Peroijd 
of  iron. 

Osyd  of 

Water. 

Earthy 
and  losa 

Per  cent. 

of 
pure  iron. 

Locality. 

88.0 
63.0 
80.0 
80.0 
76.5 

1,0 

1.0 
5.0 

14.0 

16.0 
12.0 
15.0 
12.0 

2.0 
20.0 
8.0 
4.0 
6.5 

58.1 
44.1 
5S,0 
56.0 
58.5 

Perry  county.  (?) 
Hickman  county. 

Bear  Spring. 

1227.  The  ore  that  has  been  nsed  at  Marion  Furnace  ia  He- 
matite, as  has  been  stated.  (§1159,  note.)  It  is  related  to  the 
dyestone  ore.  It  is  a  fine  granular  ore,  at  some  points  hard 
and  compact,  at  others  soft,  unctuous,  and  staining  a  deep  red. 
It  occurs  in  several  knobs  in  the  region,  and  is  irregularly 
arranged  in  layers,  with  red  clay  and  shaly  matter.  The  ore  ' 
ia  highly  esteemed,  and  yields  an  excellent  iron. 

1228.  There  were  in  the  Western  Iron-Kegion,  before  the 
war,  35  furnaces,  the  blast  of  all  but  two  being  made  by  steam 
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power.  Many  of  them  were  extensive  and  elegant  establish- 
ments. Thirty-one  were  in  operation  in  1854,  and  made  37,283 
tons  of  iron. 

Four  bloomaries  were  in  operation,  making  the  same  year, 
91  tons  of  iron. 

The  refineries,  thirteen  in  number,  were  generally  efficient 
establishments,  having  about  fifty-nine  fires.  They  made  in 
1854,  6,808  tons  of  blooms,  and  a  few  tons  of  bar-iron.  Further , 
statistics  are  given  in  the  tables. 

1229.  "We  add  a  word  in  regard  to  the  fuel  used  by  our  fur- 
naces and  forges.  As  yet,  it  is  tbronghout  the  State  wholly 
charcoal.  Wood  in  the  iron  fields  is  cheap  and  abundant,  and 
and  will  be  for  many  years.  When  it  becomes  indispensable, 
we  have  ample  supplies  of  stone-coal  in  the  bosom  of  our  Table- 
land, and  by  that  time  railroads,  as  well  as  our  rivers,  will  bring 
it  to  the  mouths  of  our  furnaces. 
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1231.       TABLE    OP    THE     BLOOMARIES,     INCLtrDlNH   THE    NUMBER 
OF   EIRES,   PKOBUCTS,    ETC.       (1854.) 

(a)  Eastern  Iron-Region. 


County. 

No.  of 
forges 

No.  of 
firea. 

1854. 

Remarks. 

used^. 

Tons  o 

Johnson 

Carter 

Sullivan 

Washington 

Sevier 

Eloiint 

McMinn  „... 

14 

21 

1 

10 
4? 
4? 
9? 

1? 
1 

26 
10 

47 

4? 

77 

1 

1? 

1 

367. 

66 
i)5 
2 
12 
13 

All  use  Limonite. 

Limo.  mostly;  also  Magn.  ik  H. 

Hem.  See  taVerefin'res*  note 

One,  ein.  and  Lim.;  other,  Lira 

Limonite. 

Dyestone    (See  ^1192.) 

(b)  Dyestone  Megion. 

Claiborne!.".* 
Camphell.... 
Anderson  ... 

1 

5 
7 

5 

6 
10 

7 
1 
107 

When  operating  uses  Dyestone 
Dyestone,  sometimes  w'ith  Lim 

3ev'ral  old  forges  not  operating 
Dyestone. 

4 

90 
105 

1 
107 

6 
65? 

(c)     Western  Iron-Region. 

Lawrence ... 
Warren 

3 
1 

8 
1 

1 

80 
11 

1 

2240  lbs.  to  the  ton. 

Total 

51 

87 

78 

1090 

So  far  ae  1  was  able  to  ascertain,  this  tatle  iBcluded  all  the 
working  bloomaries  in  the  State.  There  were  other  old  bloom- 
ing forges  which  had  gone  partly  or  entirely  down.  Some  of 
them  in  the  Western  Region  had  been  converted  into  refineries. 

It  is  proper  to  state  that  most  of  the  bloomaries  in  the  table 
were  not  in  operation  more  than  half  of  1854,  owing  to  the 
nnusnally  low  stage  of  water  in  the  streams — all  of  them  de- 
riving their  blast  from  water-power. 
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(a)  Eattem  Region. 


„™„. 

No.  of 
forges 

No.  of 
Area. 

OPJCRATIONH  OF    1854. 

„„...., 

Fires 
used. 

Tons 
bio' ma 
made. 

Tons 
bar- 

Carter® 

SullivanK... 
Washington. 
Munroe 

3 

2? 
1 

1 

5? 
87 
6 
2 

27 
6? 
5 
2 

207 

757 

MoEt  likely  more  iron 

[m«de. 

Pleasant  TallejW'ks. 

In  '55,  wk'g  old  cinder 

480 

75 

{b)    Weshrn    Btgion. 

Davidsont 

Dicksojil 

Montgom'j^ 

Stewart 

HuraphreyBt 
Hickman 

2 

1 
6 
2 
1 
2 

10 

28 
14 

47 
11 

14? 

47 

600 
140 
2!>f)0 
8068 
1007 

"w" 

I  run-out  fire  besides. 
Three  eteam  forges. 
Both  aUam  forges. 

Formerly  bloomaries. 



Total, 

20 

79 

69 

7288 

190 

A  ton  of  blooms  in  the  Weeteni  Iron-Eegion  is  2464  lbs.  It 
may  bo  that  the  480  tons  made  at  the  Pleasant  Valley  Works 
were  estimated  at  2240  lbs.  per  ton;  if  so,  the  total  amount  will 
be  reduced  to  7244  bloom  tons.  The  bar-iron  is  estimated  at 
2240  lbs.  to  the  ton. 

The  table  gives  less  than  the  actual  production  of  1854.  It 
was  almost  impossible  to  get  the  necessary  information  from 
some  of  the  forges. 

Between  2000  and  3000  tone  of  tho  blooms  were  converted 

•  Product  of  one  amsll  forge  not  induiied. 

iron.    My  inform ation  was  not  Bufficienlly  definite  to  enable  me  to  separate  i-atisfiinto- 
Tily  the  rejiaeriei  and  bloomaries;  in  fact,  some  of  them  had  both  reRuing  nnd  blooming 

J  One  did  not  operate  in  18M. 
I  Opeiated  but  part  of  the  year. 

I  HaTing  no  atatiatica  from  the  Tennessee  forge,  in  Montgomery,  ita  fires,  products, 
eta.,  were  not  included. 
\  Thiafotgedid  some  work  in  1R54.    We  have  not  teen  able  to  procure  the  neeesaary 
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into  manafactured  iron  by  the  Cumberland  Boiling-Mill  in 
1854;  the  remainder  was  mostly  sold  in  Cincinnati — some  in 
Pittsburgh. 

TENNESSEE  ROLLING-MILLS — THEIK  PRODUCTION,  ETC.  (1854.) 

1233.  There  were  in  1854  three  rolling-mills  in  the  State; 
two  in  East  and  one  in  Middle  Tennessee;  the  last  two  are  now 
extinct. 

Ij(,  PUasimt  Valley  Soiling-Mill,  in  Washington— K.  L.  Blair  &  Broth- 
ers. Manufactured,  in  1864,  480  tons  of  blooms  into  nails.  This  rolling- 
mill,  as  before  stated,  was,  and  perhaps  is  now,  connected  with  a  furnace 
and  forge,  all  located  at  the  same  point  on  the  NolichUeky,  which  supplies 
a  splendid  water-power. 

2(f.  The  Eolling-Mill  at  Loudon,  in  Eoane— Samuel  M.  Johnson  &  Co. 
Operated  on  a  limited  scale  in  1864.    Amount  of  producls  not  known. 

Sd.  Cumberland  Rolling-Miil,  in  Stewart— Woods,  Lewis  &  Co.  Product 
in  one  year,  from  October,  1S58,  to  October,  1S54,  2223J  tons  of  manufac- 
tured iron,  which  was  distributed  about  as  follows :  1000  tons  to  Memphis, 
Vicksburg,  and  New  Orleans;  800  tons  sold  in  Nash-rille;  423  tona  sold  at 
the  works,  and  consumed  in  Kentucky  and  Western  Tennessee. 

Two  furnaces — Bellwood  and  Bear  Spring — and  a  reflnery,  with  eight 
Bres— all  steam-power  establishments — were  connected  with  this  rolling- 
mill.  Their  respective  products,  for  the  time  specified  above,  were;  pig- 
metal,  3241J;  blooms,  2068^  tons;  manufactured  iron,  2233J  tons,  (see 
S1254.) 

The  entire  value  of  all  the  iron  produced  in  1854,  including  pig-metal, 
eastings,  blooms,  and  manufactured  iron,  was  but  little  short  of  tvio  mil- 
lions of  dollar?. 


COPPER.     (3.) 

1234.  The  Duektown  Region  is  the  only  locality  in  Tennee- 
eee  yielding  copper-ore  in  note-worthy  quantity. 

1235,  Two  points  hsTe  been  met  with,  one  in  Monroe,  and  another  in 
Grainger,  between  Clinch  Mountain  and  Copper  Ridge,  where  very  small 
quantities  of  carbonate  of  copper,  maUickite,  occur  in  limestone.  At  the 
latter  place  also  s  little  sulphuret  is  found  associated  with  pyrite. 

Some  green  carbonate  has  been  found  on  the  waters  of  the  Tellico  Elver 
and  of  Cane  Creek,  in  Monroe. 

At  many  pointa  within  the  TJnaSa  region,  traces  of  copper  are  mot  with, 
hut  no  locality  of  any  iraportance  has  come  under  my  observation. 
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1236.  The  history  of  the  developments  at  Ducktown,  is  full 
of  interest.  Previous  to  1860,  Polk  County  had  attracted  no 
attention,  and  was  simply  known  as  an  out-of-the-way,  mostly 
mountainous  section.  But  the  discovery  of  the  copper  depos- 
its at  Duektown,  and  tho  great  developments  made  there,  soon 
placed  this  county  among  the  highest  tax -paying  counties  of 
the  State.  Bradley  County  also,  and  the  town  of  Cleveland,  as 
well  asthe  whole  southern  part  of  East  Tennessee,  felt  the  infiu- 
ence  of  this  now  interest,  partook  of  its  life,  and  were  not  a 
little  benefited. 

1237.  It  is  not  proposed  to  give  a  full  account  of  the  mines 
at  Duektown.  What  is  presented  is  mainly  an  outline  of  the 
history  of  the  developments  made,  and  of  the  character  of  the 


1238.  The  Duektown  Region,  or  simply  Duektown,  is  part  of 
a  mountain  basin  belonging  physically  to  North  Carolina  and 
Georgia.  Accidentally,  as  it  were,  the  south-eastern  corner  of 
Tennessee  was  thrown  beyond  its  normal  place,  and  the  State 
made  to  include  the  area  of  the  mines.  See  §§68,  and  396,  and 
also.  Map. 

1239.  The  surface  of  the  country  about  the  mines  is  rolling 
— cut  intoridegs by  rather  deep  valleys  andravines.  Thegen- 
eral  elevation  is  about  1,000  feet  above  the  valley  of  East  Ten- 
nessee, and  not  far  from  2,000  above  the  sea.  (§§  419  and  428.) 

1240.  The  region  is  intersected  by  the  Ocoee  River,  the  course 
of  which,  after  entering  Tennessee,  conforms  successively  to 
the  character  of  this  area,  and  to  that  of  the  mountain  ranges 
through  which  it  afterwards  breaks.  Flowing  out  of  Georgia, 
this  stream  (passing  in  the  meantime  through  the  southern 
part  of  the  mining  district)  flows  quietly  north-westward  for 
five  or  six  miles,  until  it  strikes  the  main  TJnaka  Eango.  It 
then  begins  to  descend  in  rapids  through  the  wild  narrows  of 
the  mountains.  For  twelve  or  thirteen  miles  in  its  tortuous 
course,  it  rolls  along  over  the  rocks,  while  high  and  grand  cliffs 
of  slate  and  conglomerate  come  down  to  the  water's  edge  on 
both  sides,  scarcely  affording,  at  any  point,  space  enough  for 
a  garden  spot.  After  leaving  the  narrows,  the  river  flows  for 
four  or  five  miles  through  a  more  open  valley,  and  then  escapes 
entirely  from  the  mountains  into  the  great  Valley  below. 

Along  the  river,  through  the  narrows,  a  good  road  running 
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but  little  above  tho  water's  edge,  has  been  cut  out  of  tbe  cliffs, 
a  work  originating  with  Mr.  John  Caldwell,  one  of  the  pio 
ueers  in  the  Ducktown  developments.  The  magnificent  scene- 
ry along  this  road,  enlivened  by  the  constantly  roaring  rapi 
will  itself  repay  the  amateur  on  a  visit  to  the  copper  mines, 
even  before  he  reaches  bis  destination.     See  also  §§423  to  428. 

1241.  Historical  Sketch.*— In  1836,  Dr.  Troost  passed  through 
the  Ducktown  Region,  and  in  bia  subsequent  Report,  (the 
Fourth,)  has  tbe  following  brief  statement: 

"Continuing  my  reconnoissanee  in  a  northwest  direction  between  the 
Hiwassee  and  Ocoee  Kivera,  I  camB  altogether  on  grauwacke  and  grau- 
wacke  slate  to  near  the  junction  of  the  Ocoee  and  Hiwassee  rivers.  At 
several  places  in  {he  mouolaina  between  these  two  rivers,  I  saw  bydroiide 
of  iron,  similar  to  the  ore  used  in  Middle  Tennessee  in  tbe  blast  ftir 

1242.  For  several  years  previous  to  the  discovery  of  the 
Copper  mines,  much  excitement  had  existed  through  thecoun- 
try  on  account  of  tbe  discovery  of  gold  on  Coqua  Creek. 

In  1843,  a  Mr.  Semmone,  one  of  the  gold-huntere,  struck 
with  the  appearance  of  things  at  the  point  where  the  Hiwassee 
mine  is  now  located,  began  to  wash  in  tbe  branch  for  gold. 
At  first  he  thought  himself  highly  successful,  finding  an  abund- 
ance of  what  ho  took  to  be  the  precious  metal.  Upon  a  second 
examination,  however,  it  proved  to  be  crystals  of  red  copper 
ore.  This  discovery  led  to  no  important  results.  "Some  fur- 
ther work  was  done  by  Mr.  Grant,  who  found  several  rich 
specimens  of  native  copper." 

1243.  Some  time  afterwards,  it  appears,  the  property  got 
into  the  hands  of  others,  who  discovered  tbe  ^'black  oxide," 
which  has  been,  so  far,  the  most  important  ore  of  tbe  mines. 
Its  nature  and  value,  however,  were  unknown  to  them.  The 
company  forwarded  a  quantity  of  "samples"  found  in  their 
work,  and  In  the  vicinity,  to  New  York,  for  examination,  but, 
regarding  the  black  ore  as  worthless,  they  did  not,  with  perhaps 

some  of  them  from  gentlemen  directly  concerned.  We  sre  especially  nnderobliga- 
tlona  lo  Dr.  Charles  A.  Proctor,  and  formerly  of  the  mines,  not  only  for  tlie  tables  in- 
eluded  in  this  artiels,  bat  also  for  several  maps  and  sections  relatire  to  Ducktown. 
Valuable  feets,  too,  have  been  obtained,  and  quolations  made,  from  an  article  on  thB 
•'Copper  District,"  in  The  Southern  Journal  of  tha  Hedieat  uid  Phyaical  Sciences. 
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the  exception  of  a  single  fragment,  iiicluds  it.  The  report  re- 
ceived, as  might  have  been  anticipated,  was  unfavorable,  and 
resulted  in  the  winding  up  of  operations  for  that  season. 

1344.  Iq  April,  1847,  Mr.  Weber,  a  German,  informed  the 
company  of  the  valae  of  the  black  oxide,  and,  securing  a  lease 
from  tham,  commenced  mining  operations.  The  result  of  this 
work  was  the  shipment  of  ninety  casks  of  ore  "to  the  Revere 
Smelting  Works,"  near  Boston,  the  value  of  which  was  thus 
reported :  Three  casks  were  very  poor,  bo  that  they  were  not 
sold.  The  balance  were  put  up  in  two  lots.  No.  1,  of  18,750 
lbs,,  deducting  water,  was  worth  32.5  per  cent.;  No.  2,  12,460 
lbs.,  was  worth  14.5  per  cent,  copper."  Meanwhile,  Weber 
left,  and  operations  were  suspended. 

1245.  There  is  another  ciroumstanoe  benring  upon  the  discovery  of  cop- 
per at  other  points  in  Ducktown,  wlifch  ia  in  place  here. 

The  8*ma  year,  1847,  Mr.  B,  C.  Duggar,  attracted  by  the  high  price  of 
iron  in  this  region,  and  the  immense  masses  of  iron-ore,  or  "gomnn"  which 
ocoup  along  the  outcrops  of  many  of  the  veins,  commenced  building  a  forge 
for  the  manufacture  of  iron,  on  property  now  belonging  to  the  Cherokee 
Mine.  In  1848,  the  forge  was  completed;  but  this  enterprising  gentleman 
was  doomed  to  disappointment.  The  iron  produced  was  Tsdshort,  and  of 
but  little  value.  "If  heated  to  a  white  color,  and  immersed  in  water  until 
cold,  it  would  show  a  very  tbin  copper  precipitate  on  the  surface.  Some- 
times the  forge  flame  had  a  green  tinge."  After  fully  trying  the  "goatari' 
of  Duclitowo,  Mr,  Dugger  was  finally  compelled  to  get  his  ore  from  a,  dis- 
tant.locality.  The  facts  thus  developed  had  their  effects  ultimately  upon 
the  copper  interests. 

1246.  In  Jtay,  1849,  the  property  which  Weaver  bad  leased 
was  secured  by  another  person,  who  let  it  remain  undeveloped 
until  1850,  when  general  attention  began  to  be  called  to  the 
mines. 

1247,  In  order  to  show  the  Spirit  which  animated  and  the 
circumstances  which  surrounded  some  of  the  pioneers  in  the 
development  of  this  copper  regiou,  I  take  the  liberty  of  quoting 
the  following  interesting  letter,  written  by  Mr.  John  Caldwell, 
at  the  request  of  Dr.  Proctor:* — 

"Gestlembn: — 1  came  to  Ducktown  in  1849,  scouting  for  copper,  and 
found  some  five  ot  six  tons  in  a  cabin,  ten  feet  square,  on  the  property 
now  known  as  the  Hiwassee.  I  found  the  country  unesplored — the  school 
section,  a  property  now  worth  a  million  of  dollars,  attracting  little  or  no 

'Southern  Journal,  vol.  Hi,,  page 43. 
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attention.  Sat  down  in  the  woods  for  three  hours,  to  meture  a  plan  to 
control  and  open  the  section.  I  owned,  at  the  time,  one  twenty  dollar  hill. 
After  three  hours'  reflection,  resolved  to  call  a  meeting  of  the  citizens  of 
the  township,  and  make  a  speech  esplanalory  of  the  value  of  the  seliool 
section,  and  of  thp  importaneu  of  leasing  it  for  mining  purposes.  Told 
the  people  that  aa  soon  aa  the  mines  could  be  opened,  their  condilion  would 
he  improved,  and  that  civilization,  intelligence,  comfort  and  wealth,  would 
he  the  inevitable  results.  At  the  conclusion  of  this  remark,  a  speaker 
arose  in  the  crowd,  and  informed  me  that  a  large  portion  of  the  inhahitants 
had  come  here  to  get  away  from  eivilization,  and  if  it  followed  them,  they 
would  run  again, 

"Aftiir  the  speech  was  made,  drew  up  a  memorial  to  the  Legislature, 
praying  the  passage  of  a  law  authorizing  the  commissioners  lo  give  a 
mining  lease  on  the  school  section.  The  memorial  was  signed  hy  a  major- 
ity of  the  citizens,  and,  on  personal  application,  tie  law  was  passed,  and 
under  it  the  lease  was  taken, 

"In  May,  1^50,  commenced  mining  in  the  woods.  In  the  same  year 
Bunk  two  shafia,  and  obtained  copper  from  both  of  them.  The  oscavations 
made  did  not  exceed  twelve  feet— at  that  depth  the  copper  being  found. 
Commenced  mining  at  the  Hiwassee  Mine  in  I8,>1,  in  connection  with  S. 
Congdon,  the  agent  of  the  Tennessee  Mining  Company.  Built  a  double 
cabin,  and  taught  Sabbath-school  in  the  kitchen  end  of  the  establishment, 
aided  by  young  Mr.  Walter  Congdon," 

In  regard  to  the  road  down  the  Ocooc,  of  which  I  have  already  spoken, 
(§  1240,)  he  says:  ''While  this  same  miner" — one  who  had  spoken  irrev- 
erently of  their  laudable  Sabbath -school  efforts — "was  planning  a  way  to 
pack  Ihe  copper  ore  out  of  the  mountains  on  mules,  I  surveyed  the  Ocoee 
Biver,  and  determined  to  make  a  road  eighteen  miles  through  an  impassa 
ble  desert.  I  had  no  means,  but  a  strong  determination  to  surmount  every 
obstacle.  Going  to  a  Methodist  camp-meeting,  I  obtained  permission  to 
make  a  road  speech  in  the  recess  of  Divine  service.  The  speech  over,  we 
took  up  a  collection,  principally  on  a  credit  and  payable  in  trade.  This, 
however,  served  the  purpose;  andontheSth  of  October,  1851,  the  work 
was  commenced.  On  the  first  day,  three  hands  worked^  on  the  second, 
two;  and  the  third,  worked  almie — public  opinion,  strong  and  powerful, 
being  against  the  enterprise.     On  the  fourth  day,  hired  a  dozen  Oherokees. 

Thus  began  one  of  the  most  important  projects  in  the  State,  which  was 
consummated  in  two  years,  at  an  erpense  of  about  (22,000.  The  Tennes- 
see Company  came  early  to  help  in  the  enterprise,  but  the  Hiwassee  held 
back  till  fourteen  miles  of  the  road  ware  paasable  for  wagons.  At  the 
close  of  tbe  first  year,  Robert  McCamphell  was  employed  as  the  engineer 
of  the  road,  aftei  which  I  again  turned  my  attention  to  mining." 

1248.  As  a  continuation  of  this  historical  sketch,  I  give  on  the 
next  page,  a  table  of  the  mines,  made  out  the  last  of  Septem- 
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No. 

Namo  of  Mine. 

When  opened. 

By  whom. 

1 

Hiwassee 

August,  1850. 
October,     '■ 
October,  185'. 
November,  1852. 
December,        " 
April,  1853. 
June,       " 
July,       ■' 
Sept.,      1^' 

Nov ,      ■' 
February,  1864. 

T.  H.  Callaway. 
J.  V.  Symoiifl. 
John  Caldwell. 

Samuel  Congdon. 
John  M   Dow. 
Capt.  J.  Tonkin. 
C.  A,  Troctor. 
Capt.  J.  R.  Pill. 
C.  A.  Proctor. 

William  Bunter. 
Cspt.  ■Williams. 
William  Majfield. 

4 

5 

7 
8 

10 
11 

13 

14 

Polk  County 

East  TecnesBee... 
Isabella 

United  States 

1249.  Tbe  last  table,  together  with  the  one  immediately  fol- 
lowing, both  of  which  are  from  my  Reconnoissance  in  1856, 
exhibits  the  progress  already  made.  The  one  below  gives  the 
product  and  the  condition  of  the  mines  for  the  month  men- 
tioned above,  (September,  1855;)  also,  the  per  centage  of  the 
ore  sold,  and  the  points  where  sold. 


No. 

Name. 

libs,  produced 
in  Sept.,   1855. 

Value  percent 
of  ore  last  sold 

Where  sold. 

2 
3 

4 

5 

7 
8 
9 
10 

12 
13 
14 

269,174 

24 

New  York. 

Cocheoo _ 

217,641 
2S4,17a 

26 
29J 

Baltimore. 
London . 

Polk  County „ 

Eureka „ 

281,714 

31 

Boston. 

279,614 
239,716 
267,146 

41 
86 

London. 

United  Slates 

According  to  the  table,  seven  of  the  minoa  produced  in  Sep- 
tember, 1855,  1,809,177  lbs.,  or  a  little  more  than  807^  tons. 
Though  I  have  not  the  facts  necessary  to  determine  accurately, 
yet  tbe  valae  of  this  ore  is,  perhaps,  about  $80,000. 
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1250.  I  add  below  another  table,  showing  tbe  extent  of  ope- 
rations, and  the  entire  amount  of  ore  shipped  from  the  mines 
up  to  the  last  of  September,  1855. 


No. 

Name. 

Tons  shippfid 

Feet  of  alinfts 

Drivage  in  ft. 

Hiwasaee 

4l'>6 

641 

2784 

Cocheco 

472 

74 
1161 

Tennessee 

1 

Polk  County 

847 

1341 

Chcrokpp 
Isabella 

^      7850 

335 

1147 
711 

Marv 

J 

189 

197 

Eureka 

1100 

180 

872 

London 

1080 

264 

742 

East  Tennessee 

l&l 

640 

Callaway 

lOO 

147 

Culchote 

207 

289 

United  States 

114 

100 

Biggs 

70 

14 

It  will  be  seen  that  eight  mmcs  produced  and  shipped  li,- 
291  tons,  worth  moie  than  a  million  of  dollars.  The  Hiwaseee 
alone  shipped  41'i6  tons — about  two-sovenths  of  the  whole. 

1251.  To  bung  this  sl^otth  down  to  later  years,  I  add  the 
following,  from  a  Eeport  published  in  1866  for  the  Union  Con- 
solidated Mining  Company  of  Tennessee.* 

"In  18J4,  a  ojuple  of  blaat  furnaces  had  been  erected  at  the  Tennessee 
Mmp,  but  were  afterwards  abandoned  for  want  of  competent  persona  to 
hinelt  the  ores  In  June,  1865  smelting  works  on  the  Welsh  (Swansea) 
plan,  were  commenced  at  the  Eureka  Mine,  and  soon  after  put  in  opera- 
tion, with  complete  success,  shipping  regulus  of  an  average  quality  of  S4 
per  cent  In  the  following  year,  smelting  was  successfully  recommenced 
at  the  Tennessee  Works.  Another  similar  establishment  was  built  at  the 
Hiwaasee,  and  additional  worfea  oonstrooted  at  the  Eureka  Mine. 

In  the  progress  of  this  industry,  it  was  sqon  discovered  that  eonsideriible 
quantities  of  copper  could  ba  produced  from  the  mine-waters;  and  in  1859, 
the  Eiwassee,  Eureka,  and  Isabella  obtained  monthly  more  than  40,000  lbs. 
oi  copper  from  that  source  alone. 

The  smelting- works  at  the  Isabella  and  Cocheco  Mines  were  erected  in 
the  same  year ;  and,  after  some  eiperiments,  it  was  found  that  ingot  cop- 
per, and  that  of  a  superior  quality,  could  be  produced  in  the  metallurgical 
establishments. 

*This  Eeport  was  published  by  Iha  American  Bureau  of  Mines,  in  New  York 
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Upon,  the  has'is  afforded  by  these  facts,  and  in  view  of  the  great  adran- 
tage  iif  uniting  isolated  interests,  a  consolidation  of  somu  of  the  most  pro- 
ductive mines  was  effected  in  1858,  including  the  East  TeiineascG,  Mary's, 
Callaway,  Isabella.  Charokee,  and  olliera.  This  combined  property  is  now 
owned  by  the  Union  Consolidated  Company.    It  comprises  tho   following 

Ettct  Tennessee 480  acres. 

Mary'8 160  • 

Callaway 320     " 

Maria 80      " 

Isabella 240      " 

McCoy 110      " 

Buena  Vista 240      " 

Johnson 315      " 

Beaver 40     " 

Cherokee 320      " 

Oooee 210      " 

Total 2,576  acres 

In  1860,  it  was  resolved  by  this  and  other  companies,  to  construct  re- 
fining-works  in  common.  These  works  were  finished  in  the  same  year, 
and,  eiicept  during  the  greater  part  of  the  late  rebellion,  have  been  ever 
since  in  most  successful  operation,  producing  refined  copper  of  excellent 
quality,  and  eagerly  sought  in  the  market. 

Another  proof  of  the  confidence  placed  in  these  copper  mines  was  fur- 
nished in  the  erection,  by  a  new  company,  of  an  excellent  copper  rolling- 
mill,  together  with  wire -works,  at  Oieveland  Tennessee,  This  establish- 
ment  produced  sheets  and  wire  of  good  quality,  but  was  unfortunately  de- 
stroyed during  the  war. 

The  interruption  of  mining  operations  during  the  greater  part  of  the 
war  rendered  their  resumption  peculiarly  difficult  at  its  close.  In  view  of 
the  dispersion  of  skilled  workmen,  and  the  inevitable  effects  of  so  pro- 
tracted a  suspension  in  the  mines  themselvee.  it  is  not  a  liitle  surprising  to 
find  the  underground  operations  of  the  Union  Consolidated  Company,  as 
well  as  the  smelting -works,  again  in  full  activity,  amply  provided  with  all 
the  necessary  supplies,  and  running  according  to  a  well-organiaed  work- 
ing system.  There  appears  tcbe  no  reason  why  these  mines  should  not 
continue  to  be  largely  productive.  The  refining-works  have  yielded  since 
the  war  more  than  1,000,000  lbs.  of  ingot  copper,  of  which  some  600,000 
lbs.  were  for  the  Union  Consolidated  Company, 

These  remarkable  results,  as  well  as  the  great  success  of  the  Ducktowa 
mines  and  furnaces  before  the  war,  are  due  in  largo  measure,  to  the  ahilily 
and  energy  of  Mr.  Julius  E.  Kaht,  who  still  holds  the  position  which  he 
has  so  long  and  so  creditably  occupied,  as  General  Superintendent  and 
Agent  of  most  of  the  companies  actively  at  work  in  the  district.  This 
gentleman  is  efficiently  supported  by  assistants,  among  whom  Capt.  John 
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Tonkin,  one  of  the  oldest  mining  officers  in  Ducttown,  deserves  especial 


1252.  The  Veins  and  their  Geological  Relations. — The  rocks  of 
the  Ducktown  area  are,  for  the  most  part,  as  already  stated, 
(§  405,)  talcoee,  chloritie,  and  miea  slates.  The  strata  gene- 
rally dip  at.  high  angles  to  the  southeast,  and  consequently, 
outcrop  in  lines  having  a  northeasterly  and  southwesterly  di- 
rection. The  ago  of  these  rocks  is  spoken  of  in  §  408,  to  -which 
the  reader  is  referred. 

1253.  The  ore-deposits  are  not  true  fissure-veins,  yet  I  see  no 
reason  why,  they  may  not  he  called  veins.  They  are  great 
lenticular  masses  of  ore  and  gangue- material,  lying  conforma- 
bly between  strata  of  the  country  rock.  These  lenticular 
masses,  or  veins,  occur,  for  the  most  part,  in  long  ranges, 
or  helts,  one  succeeding  another  longitudinally,  in  approxi- 
mately the  same  line;  sometimes  their  feather-edges  overlap 
though  thrown  apart  by  intervening  rock. 

1254.  The  walls  of  the  veins  are  not  well  defined,  for  the 
reason  thai  the  ore,  away  from  the  centres  of  the  masses,  is 
seen  in  the  elates,  and  disappears  gradually.  Hence  the  de- 
posits are- said  to  be  impregnations.  This  may  be  such  but  it 
does  not  necessarily  follow;  for,  as  Mr.  Dana  says;  "Such  a 
blending  of  a  vein  with  the  -walls,  is  a  natural  result,  when  its 
formation  in  a  fissure  takes  place  at  a  high  temperature  during 
tho  metamorphism,  or  crystallization  of  the  containing  rock."* 

1255.  I  quote  further  from  the  able  report  above  mentioned, 
with  reference  to  the  belts  and  the  deposits  included  in  them. 

"The  hitherto  discovered  deposits  of  Ducktown  are  in  three  series  or 
belts,  which  have  been  erronecii"lj  regarded  at  three  great  Teiiis.  It  is 
probable  that  the  progress  of  mining  operations  will  eventually  expose 
other  deposits,  so  that  they  will  appeur,  not  eonhned  within  particular 
lirnit6,butscattered  with  less  regularity  over  a  wide  area.  Thediscovery 
of  those  deposits  only,  which  lie  in  certain  lines,  jb  eiplained  by  the  fact 
that  the  miners  have  always  supposed  them  to  be  veins,  and  have,  there- 
fore, conducted  explorations  mainly,  or  wholly,  on  the  course  of  mines 
already  opened. 

The  Ducktown  deposits  all  have  the  same  course  as  the  country  rock 
via.:  N.  E.— S.  W.,  and  the  same  steep  dip  to  the  S.  E.  ' 

The  first  and  most  westerly  of  the  three  series,  or  so-called  "veins  "  con- 
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tains  the  deposits  of  the  Burra-Burro,  (i.  e.,  HiwKssee  and  Cocheoo,)  the 
London,  and  the  East  Tennessee  Mines. 

The  second  and  middle  scries  includes  the  Cherokee,  Tenoesaeo,  Cul- 
chote,  Eurekft  and  Isabella. 

The  third  coinptises  the  Folk  County,  Marj's  and  Callaway  deposits. 

Of  these  properties,  the  Mary's,  Oa'.Iawaj,  Isabella,  Cherokee  and  East 
Tennessee,  belong  to  the  tXnion  Consolidated  Company,  in  fee  simple. 

In  the  following,  the  Duchtown  deposits  from  the  outcrop  downward, 
four  entirely  different  zones  or  sioriea  are  passed  through,  which  are  gene- 
rally  sharply  distinguished  from  each  other.  Their  depth,  their  specific 
character,  and  their  distance  from  the  surface  vary  in  the  several  deposits; 
but  the  following  order  of  succession  is  common  to  all : 

1.  Upper  part  of  the  "vein,"  consisting  of  "Gossan,"  i.  e.,  sandy,  porous, 
massive  or  reniform  ore,  mised  with  streaks  of  reddish-hrown  slate.  In 
this  lone,  and  especially  in  its  lower  portion,  occur  malachite,  aivirite, 
cuprite,  in  grains,  masses,  and  threads,  and  native  copper  in  foliated  and 
dendritic  forms.  Cuprite,  (the  rod  oxyd  of  copper,)  and  the  so-called 
black  oxyd,  become  more  and  more  abundant,  and  gradually  form 

2.  The  second  aone,  the  transition  to  which  occupies  generally,  not  mora 
than  ten  feet  on  the  dip  of  the  vein.  This  may  be  called  the  zone  of  the 
black  copper  ores.  It  branches  upward,  somewhat  into  the  Gossan.  It 
■varies  in  depth  from  two  to  eight  feet,  and  appears  to  follow  with  iis  upper 
limit  the  contour  of  the  surface  above.  In  it  are  found  layers,  nodules  and 
poekUs  of  cuprite,  and  granular  admixtures  of  iron  and  copper  pyrites. 
This  division  is  abruptly  cut  off  below  by 

8.  The  third  aone— that  of  iron  pyrites,  and  pyrrhotite  {magnetic  py- 
rites,)  containing  but  littls  disseminated  copper  pyrites,  and,  on  the  other 
band,  a  large  proportion  of  tremolite  and  aotinolite,  of  radial,  fibrous  struc- 
ture and  wine-yellow  to  brown,  color.  The  disseminated  copper  pyrites 
grow  more  abundant  in  depth,  until  they  form 

A.  The  fourth  zone— that  of  copper  pyrites.  In  the  centre  of  the  de- 
posit this  mineral  ia  almost  pure  and  solid,  containing  some  30  per  cent,  of 
copper  Towards  the  walls,  where  it  ia  mixed  with  pyrrhotite,  iron  py- 
rites, tremolite,  and  actinollte,  the  average  contents  of  copper  in  the  whole 
mass  is  8-10  pet  cent. 

In  almost  all  the  Dueklown  mines,  operations  have  been  confined  to  the 
rich  zones  of  black  and  red  copper  ore.  These  have  been  followed  and 
wrought,  and  abandoned  as  soon  as  the  pyrites  was  reached.  Only  in  one 
mine— the  East  Tennessee— a  shaft  has  been  sunk  through  the  valueless 
pyritic  zone,  and  mining  is  now  carried  on  with  profit  in  the  yellow  copper 
ore  below,  of  which,  more  hereafter. 

The  decomposition  of  the  Ducktown  deposits,  from  the  outcrop  to  the 
water-line,  {which,  as  has  been  said,  is  not  a  horizontal  line,  but  follows 
the  depressions  and  elevations  of  the  surface,)  is  the  result  of  penetrating 
waters  and  atmospheric  influences.  A  slow  and  gradual  process  of  decom- 
position, reduction,  oiydation,  and  mutual  chemical  reaction,  has  been 
Eoin"  on,  producing  new  mineral   combinations.     Jimong  (he  rcsulls  of 
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this  secondary  process,  rauat  be  intluded  the   formation  of  the  whole  zone 
of  osydiaed  copper  ores." 

A  list  of  the  ores  and  minerals  of  the  Copper  Mines  will  be 
found  on  page  179  of  this  Report. 

1256.  The  following  diagram  will  illustrate,  in  a  general 
way,  the  character  of  the  Ducktown  deposits.  It  represents 
the  Rcction  of  a  ridge  supposed  to  contain  one  of  the  veins  : 


\  > 


'\\" 


"^^'f:^^^ 


1257.  It  will  be 
distinct  portions,  > 


ieen  that  the 
I  follows : 


i"  is   composed  of  throe 


{1}  The  part  A.    This  is  the  upper  zone  (1)  of  page  478  ,  con- 
sisting of  "Gossan,"  etc. 

(2)  The  portion  B,  B,  eorreaponding  to  2,  on  the  same  page. 

(3)  The  part  C.     This  includes  zones  8  and  4,  mentioned  abcTe. 

I  doubt  the  propriety  of  dividing  this. 

1258.  Below  are  examples  of  some  of  the  principal  mines. 
The  extent  and  volume  of  the  deposits  are  illustrated  by  them. 

"I.  The  East  Tennessee  Mine,  This  is  the  northern  mine  of  the  western 
Ducktown  belt.  It  is  wrought  upon  an  impregnation  of  ore,  with  massive 
lenticular  centre,  which  has  been  esposed  in  a  longitudinal  extant  of  600 
feet,  nnd  has  a  msiimum  thiolcneBs  of  60  feet,  eootracting  at  both  ends  to 
a,  few  feet.        a»»»»«9ss 

The  zone  of  pyrites  in  this  mine  consists  of  pyrites  and  pjrrbotite,  with 
more  or  less  copper  pyrites,  hornblendes,  (tremolite,  actinolite,)  and  now 
and  then,  a  little  galena  or  zinc-blende.  The  various  proportions  of  these 
different  minerals,  and  the  degree  of  their  preciominanoa  over  the  slates 
which  they  impregnate,  give  to  this  zone  soma  variety  of  appearance. 
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As  hits  alrcndy  been  stated,  a  shaft  was  sunk  In  the  Tennessi 
through  tho  pyritio  aone,  which  is  too  poor  in  copper  to  bp  work( 
improvement  was  soon  obBervable;  the  copper  ore  bega 
become  more  abundant;  and  at  130-140  feet  depth,  the  shaft  entered  a  mas- 
sive body  of  copper  ore,  almost  free  from  iron  and  hornblende,  into  which 
it  hus  now  penetrated  for  55  feet.  This  ore  contains  about  30  per  cent,  of 
copper.  It  has  been  explored  by  drifts  for  a  length  of  100  feet  or  more, 
and  the  thickness  of  the  massive  cential  body  is  about  20  teel,  sothat  a 
mass  of  100,000  cubic  feet,  or  about  10,000  tons  of  rluh  copper  ore  is  ex- 
posed. This  estimate,  as  appears  from  the  foregoing  description  of  the 
character  of  the  deposit,  is  only  a  rough  one,  and  certainly  far  below  the 
truth;  since,  outside  of  the  massive  center  of  the  deposit,  and  gradually 
passing  into  the  wall-rook,  stands  a  considerable  thickness  of  ore,  which, 
although  not  bo  rich,  may  still  be  worked  with  profit,     a         »        a         s 

II.  The  tsabelta  Mine. — This  is  situaled  on  tho  northernmost  deposit  of 
the  middle  belt,  which  comprises  the  Cherokee,  Tennessee,  Calchote,  Eureka 
and  Isabella  properties.  This  deposit  has  an  enormous  outcrop  of  gossan, 
which  appears  in  a  thickness  of  about  350  feet  on  the  right  bank  of  I'otato 
Creek,  on  the  precipitous  side  of  that' valley.  (Pig.  8.)  During  the  war, 
the  ferruginous  quartzite  and  the  iron  ore  of  tbis  outcrop  were  used  in  the 
production  of  iron  at  the  neighboring  Eureka  Furnace,  which  was  altered 
for  the  purpose.  An  adit  from  the  valley  bottom  has  been  driven  through 
this  deposit,  exposing  athickuesa  of  nearly  400  feet,  The  gossan  aone  ex- 
tends to  about  the  level  of  the  adit,  below  which  the  black  ore  suddenly 
appears,  carryiug  however,  an  average  proportion  of  only  5  per  cent,  of 
copper,  and  having  a  depth  of  but  3  or  4  feet.  It  is  not  horiaontal  in  up- 
per or  lower  limit,  but  follows  more  or  less  closely  the  rise  of  the  hillside 
above.     Below,  it  is  cut  off  suddenly  by  the  zone  of  pyrites. 

Hitherto  only  the  black  ores  have  been  mined  at  the  Isabella.  The  zone 
containing  these  has  been  followed,  and  the  sulphuretted  ores  in  depth  are 
entirely  untouched.  The  analogy  of  the  East  Tennessee  Mine,  and  the  oc- 
currence of  rich  yellow  copper  at  the  bottom  of  the  neightioring  Eureka 
shait,  on  the  same  deposit,  leave  no  doubt  that  deeper  workings  on  the  Isa- 
bella will  open  a  large  and  profltuble  mining  ground.  This  course  is 
urgently  recommended. 

At  present,  water  is  conducted  through  the  old  workings,  so  as  to  dissolve 
the  efSorescing  salts  of  copper;  and  from  this  solution  about  9,000  lbs.  of 
cement -copper,  containing  75-90  per  cent,  of  pure  rteial,  are  produced 
monthly. 

III.  The  Cherokee  Property.— This  contains  several  deposits,  belonging 
to  the  same  belt  as  the  foregoing.  Two  of  these  have  been  developed  by 
small  openings,  now  in  ruins.  They  have  no  gossan,  and  almost  no  black 
ore;  both  these  zones  having  probably  been  rendered  friable  by  atmospheric 
influences,  precipitated  down  the  steep  hillside,  and  carried  entirely  away 
by  the  mountain  brook.  One  of  these  deposits  is  10  feet,  and  the  other  4 
feet,  in  thickness;  they  consist  of  predominating  iron  pyrites,  showing  soma 
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yellow  copper,  whinh,  judging  from  analogy,  is  likely  to  be  more  abundant 
in  depth.  Their  charaoter  is  certainly  promising,  alihoi^h  they  are  not 
auflicicnlly  developed  to  be  thoroughly  studied. 

"IV.  The  Mary's  Mine,  {including  the  Callawaf/  JVoperiy.) — This  comprises 
&  number  of  deposits  belonging  to  the  southeastern  belt.  Their  lenticu- 
lar form  is  most  dearly  seen  in  Maiy's  Mine.  They  lie  in  such  a  relative 
positinn  that  one  commences  where  another  ends,  without  being  in  exactly 
the  same  line;  so  that  if  the  series  wore  considered  as  a  vein,  that  vein  would 
appear  to  have  suffered  a  number  of  dislocations.  The  real  explanation  of 
this  plienomenon  has  been  repeatedly  given  in  the  present  Report. 

The  operations  in  this  mine  have  been  confined  to  the  black  ores.  It 
presents  an  inviting  field  for  enterprise,  since  the  deposits  attain  a  thick- 
ness of  75  feet,  and  their  whole  character,  as  well  as  the  analogy  they  hear 
to  the  East  Ti'nnessee,  justifies  the  belief  that  in  depth  they  will  pass  into 
copper  pyrites." 

1259.  Aftide  from  the  refining  works  mentioned  above,  the 
Union  Consolidated  Company  has  smelting  works  of  its  own,  as 
follows: 

1.  At  the  Isabella  Mine.  Three  blast-furnaces,  with  ample  blast-appara- 
tus, having  as  motor  a  water  power,  wiiich  also  drives  the  pumps  of  the 
mine;  one  ealeining-furnace  of  large  siae;  B  new  roasting-kiln;  and  a  num- 
ber of  substantial  shads  for  heap-roasting  and  storage  of  charcoal,  ore,  and 
other  material.  Therearelwo  furnaces  always  in  operation  while  one  is 
undergoing  repairs. 

2.  On  the  Tennessee  School  Land,  (leased  by  the  Company:)  Four  blast- 
furnaces, witli  two  sets  of  blast-apparatus  and  water-wheels,  and  all  neces- 
sary ore,  coal,  and  roasting  sheds. 

The  smelting  capacity  of  the  furnaces  of  both  works  is  at  least  one 
thousand  tons  per  month.  The  production  is  estimated  at  about  400  tons  of 
matte,  of  which  nearly  half  is  re-smelted  after  roasting,  so  that  there  could 
he  delivered  monthly  at  the  United  Refining  Works,  from  280  to  800  tons 
of  copper-matte. 

The  United  Refining  "Works  comprise  four  blast-furnaces,  a  calcining- 
furnaco,  three  reverberalories,  a  45-horse-power  steam-engine,  with  blast- 
apparatus,  crusher,  stamps,  and  all  neoessflcy  sheds  for  coal,  ore,  and  roast- 
ing the  matte.  Connected  with  the  establishment  are  blacksmiths'  and 
carpenters'  shops,  an  office,  and  a  well-arranged  chemical  laboratory,  fitted 
up  with  all  the  apparatus  required  for  copper  assays  and  complete  mineral 
analyses. 

The  capncily  of  this  establishment  will  allow  a  production  of  14,0t)0  lbs. 
of  refined  coppi'r,  daily,  provided  the  three  companies  now  furnishing  it 
with  matte  for  refining,  deliver  their  product  of  an  average  quality,  not  be- 
low 30  per  cent,  of  copper. 

The  present  monthly  production  of  the  Union  Consolidated  Company's 
mines  is  from  350  to  *00  tons  of  ore,  yielding  10-12  per  cent,  of  copper. 
Sig.  31.    Voi.l. 
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It  is  intended  lo  raise  the  prodaction  to  1,000  tons  per  month,  and  to  in- 
troduce at  the  same  time  eitensive  dressing  machinery,  hy  means  of  which 
the  BTerage  quftlity  of  the  ores  will  be  considerably  improved;  bo  that  the 
increased  production  will  not  necessitate  any  additional  furnaces  or 
machinery. 


Section  III. 
LEAD  AND  ZINC.     (S  and  4.) 

1260.  Ores  of  both  these  metals  occur  at  nomorouB  points  in 
East  and  Middle  Tennessee,  hut  most  freciuently  in  unimpor- 
tant quantity.  The  two  metals  are  often  associated.  They  oc- 
cur as  sulphurets,  (galenite  and  blende,')  in  veins ;  in  centres  in 
limestone  or  dolomite,  points  at  which  the  rock  is  more  or  less 
richly  impregnated  with  the  ores;  or  sparsely  disseminated 
(galenite)  in  grains  and  buttons  through  the  mass  of  extensive 
strata. 

1261.  The  following  are  the  ores  occurring,  the  second  and 
third  being  of  little  importance : 

(1)  Cfalenile,  often  named  jrw Jena  s.nA  mlphuret  of  lead; 

when  pure,  contains  in  100  parts, 

Lead 86.6 

Sulphur 13.4 

100.0 
This  ore  is  recogniEed,  generally  by  its  metallic  lus- 
tre and  lead  color.     An  important  ore. 

(2)  (kmisite:   White  Lead  ore,  or  Carbonate  of  Lead.    It 

ia  composed,  when  pure,  in  100  parts  of 

Lead 77.7 

Osygen S,9 

Carbonic  Acid 16. 4 

100.0 
In  small  quantity;  results  from  the  decomposition 
and  oiidation  of  galenite. . 
(3)     Sphalerite,  or  Zitm  Blende;  named  also   Sulphurel  of 
Zine,  and  "Black  Jack,"  haa  the  following  com- 
position: 
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Zinc 

.„ 

(-t) 

This  is  a  brittle  mi-erd  with  a  resinous  lu  "tre,  and 
generally  brownish  yellow,  though  sometimesof 
otber  colors. 

miners;  is  eomposeil  of 

OsideofZinc fiiH 

(5) 

Color  aaually  white  or  gray,  somi 
effervesces  with  acids. 

Oxide  of  Zinc 

100.0 
stimes  brownish  ; 

.  composition  of 

Water 

Color,  white,  also  yellowish  or  bro- 
and  Calamine  are  usually  asao. 

100.0 

jvn.      Smitbsonita 

ciated,  and  are 

1261a.  The  last  two  minerals  have  little  of  the  aspect  of  ores,  and  would 
escape  the  attention  of  one  not  acquainted  with  them.  They  occur  mas- 
sise  or  incrusting:  sometimes  in  raammillated  or  stalactitic  forms  ;  often  as 
earthy  or  stony  masses  of  yellowish. gray  colors.  As  ageneral  thing,  mas- 
ses, supposed  to  be  these  ores,  may  be  tested  by  pulverizing  them,  and 
throwing  the  powder  on  glowing  charcoal.  If  zinc  be  present,  a  white 
cloud  of  oiide  will  arise,  and  may  be  collected  on  a  cold  plate  of  iron  over 
the  Are.    The  weight  will  sometimes  give  a  useful  hint  as  to  their  nature. 

1262.  Lead  in  East  Tennessee.  There  is  scarcely  a  county 
in  East  Tennessee  in  which  galenite,  in  small  quantities,  may 
not  be  found.  It  occurs,  for  the  most  part,  io  strata  of  the 
Enox  Dolomite.  (§535.)  Its  modes  of  occurrence  are  given 
in  1 566,  as  well  as  in  §  1260  above. 

1263.  In  Claiborne  and  Union  Counties,  there  are  numer- 
ous localities  of  this  ore,  which  have  attracted  attention,  and 
at  several  of  which,  a  little  work  has  been  done.  These  locali- 
ties are,  generally,  near  Powell's  Eiver,  on  the  back  of  the 
great  anticlinal,  spoken  of  in  ||  544  and  650. 

There  is  an  extensive  region  herein  which  the  sparry  dolo- 
mites contain,  generally,  much  galenite.  But  it  is  thinly  scat- 
tered through  the  rocks,  and  is  not  available.    The  principal 
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stratum  of  thia  kind,  has  been  mentioned  in  §  567.  Most  of  the 
localities  of  ore  referred  to  above,  are  nothing  more  than  cen- 
tres, where  small  masses  of  galenite  have  accomulated  in  the 
dolomites.     At  some  of  them,  however,  veins  do  exist. 

1264.  Of  all  that  I  have  seen,  there  i.s  but  one  that  I  regard 
as  promising,  and  that  is  the  Caldwell  Mine  on  Powell's  River. 
(§  566.)  Thife  is  in  Union  County,  at  a  point  on  the  river  be- 
tween Tazewell  and  Jacksboro',  and  about  sixteen  miles  from 
the  former  place.  The  vein  fills  a  nearly  vertical  fissure,  about 
twenty  inches  wide,  in  nearly  horizontal  rocks.  It  can  be 
traced  for  nearly  a  mile.  At  the  time  of  my  visit,  (July,  1855,) 
very  little  had  been  done  towards  its  development,  but  its 
character,  in  one  place  on  the  surface,  could  be  distinctly  seen. 
The  galenite,  associated  with  blende,  and  some  pyrite,  occurs 
in  several  sheeta,  with  an  aggregate  thickness  of  about  five 
inches.  The  sheetsareseparatedby  a  gray  vein-stone.  There 
is  reason  to  believe  that  the  character  of  the  lode  will  improve 
farther  down.  The  property  belongs  to  Messrs.  Caldwell, 
Birdseye,  and  others. 

Since  the  above  observations  were  made,  Mr.  Caldwell  has 
sunk  a  shaft  on  this  vein.  He  states  the  results  to  be  as  fol- 
lows: 

"Went  down  24  feet  to  the  vein,  and  then  into  it  five  feet ;  vein  at  first, 
two  feet  thick,  incriBseii  slowly  in  descending;  the  galena  at  the  bottom  of 
the  shaft,  in  two  sheets,  averaging,  in  the  aggregiite,  12  or  16  inches;  out- 
side of  the  sheets,  the  galena,  diffused  through  the  gangue," 

The  vein,  crosses  Powell's  River,  and  runs  in  a  nearly  east 
and  west  direction.* 

The  gangue  rock  appears  to  be  a  breccia  made  up  of  frag- 
ments of  dolomite  and  chert,  the  former  most  abundant, 

1265.  In  Johnson  County,  south  of  the  Watauga,  on  the  Duggar  pro- 
perty, there  appears  to  be  a  vein  of  galena  with  blende.  It  was  not  suffi- 
ciently exposed,  however,  at  the  time  of  my  visit,  to  enable  coe  to  form  an 
opinion,  of  its  character, 

1266.  In  the  valley-range  west  of  the  line  of  red  knobs  that 
extend  from  Strawberry  Plains  to  Georgia,  (§§  112  and  615,) 
thereare  in  Bradley  and  Monroe  counties,  three  points  at  which 
considerable  lead  mining  has  been  done.    The  most  southerly 

»  N.  75°  W.,  and  S.  76"  E. 
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of  tboBS  is  in  Chatata  Valley,  in  Bradley,  which  is  one  section 
of  the  valley-range  referred  to.  This  locality  helongs  to  Mr. 
John  Hambright,  The  others  are  in  Monroe,  and  are  known, 
respectively,  as  the  Carter  and  Montgomei-y  Mines. 

1267.  (1)  SumSnsfACajtfine  18  about  four  miles  south  of  CharleEton,  near 
the  middle  of  the  Chatata  Valley.  It  is  in  the  Knox  Dolomite,  {J  585,) 
but  near  tha  junction  of  this  with  the  Maclurea  LimasWne.  {J  590.)  I  have 
been  at  this  point  several  times,  but  never  found  the  escaTitions  open. 
The  following  information  was  given  me  by  Mr.  Hambright;  "The  lead 
vein^  when  worked,  showed  a  layer  averaging  eight  inchuB  in  thickneea, 
and  dipping  with  the  roeka  [about  at  an  angle  of  15°]  to  the  southeast.  The 
gsngua  v/xi  heavy  spar.  The  gaistta  exposed  was  a  continuous  layer, 
ranging  from  one  to  four  inches  in  thickness,  and  associated  with  more  or 
less  blende,  and  other  ores  of  zinc.  Where  the  layer  of  galena  was  thin, 
the  enclosing  rocks  held  more  or  less  of  the  ore  in  grains. 

"Masses  of  galena  have  been  found  in  the  neighborhood  of  the  vein, 
weighing  from  200  to  3D0  pounds.  A  flat  mass,  weighing  53  pounds,  was 
taken  from  the  vein  Two  or  three  tons  have  i>een  dug  out  of  the  earth 
near  the  vein  since  1850." 

Atthis  locality  areold  and  quite  extensive  "diggins,"  about  which  the 
oldest  inhabitants,  and  the  Indiana  before  them,  knew  nothing.  They 
were,  doubtless,  made  for  loose  pieces  of  galenito  in  the  soil. 

1268.  (2)  The  Carter  Mne  is  three  miles  directly  east  from  Sweetwater. 
It  is  in  the  same  valley-range,  as  stated,  as  the  Hambright  Mine,  and  has 
about  the  fiame  geological  relations.  I  visited  this  point  in  1859,  and  re- 
ceived the  following  items:  The  mine  was  worked  in  1826  by  John  Carter 
and  others,  under  the  name  of  Bell  &  Co.  Tliey  worked  ten  negroes  for  a 
year,  sunk  a  ehaft25  or  30  feet  deep,  and  raised  enough  ore  to  pay  expenses, 
and  perhaps  something  over. 

After  that,  and  nearly  up  to  the  time  of  my  visit,  nothing  had  been  done. 
In  1859,  John  Smith  &  Co.,  had  an  engine  on  the  ground,  and  were  pre- 
paring to  resume  operations.     What  they  did  I  am  not  informed. 

I  am  not  able  to  give  the  features  of  this  deposit;  when  there,  the  shaft 
wBs  full  of  water.  The  galenite,  both  at  this  and  the  mine  mentioned  be- 
low, is  associated  with  barite,  fluor,  blende,  and  pyrite. 

1269.  (3)  The  Montgomery  Mine  is  about  two  miles  northeast  of  the  last. 
It  was  also  held  under  lease  by  Smith  &  Co.  An  engine  had  been  placed 
at  this  mine  also.  I  have  never  seen  this  point.  Its  features  are,  doubtless, 
like  those  of  the  Carter  Mine. 

1270  The  lead  of  ore  of  Bompaii  Cove  has  been  spoken  of  in  connection 
■with  the  origin  of  the  iron-ore  occurring  in  the  same  cove,  (g  Ila2,)  and  also 
in  g  56(3.  Some  work  has  been  done  here,  but  the  developments  made  are 
not  promising. 

1271.  Many  years  ago  some  load-ore  was  raised  in  Jefferson  County,  but 
I  know  nolhing  of  its  mode  of  o* 
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1272.  The  presence  of  eerwitte  in  the  aoil,  at  a  point  ia  the  viiUey  be- 
tween Greene  cille  and  and  theWarmSprings,  is  mentioned  in  J  508. 

1273.  Galenitealeo  occurs  in  Grainger,  elx  miles  north  of 
Entledgo,  in  Roane,  in  Bradley,  a  fow  miles  southwest  of  Cleve- 
land, and,  as  I  have  said,  in  most  of  the  counties  of  East  Ten- 
nessee, but  generally  in  quantities  too  small  to   be  of  special 


1274.  The  limestone  constituting  thebaaeof  the  Cumberland 
Table-land,  which  lies  both  in  Bast  and  Middle  Tennessee, 
affords  lead-ore  at  several  points.  A  vein  occurs  in  Marion 
Connty;  other  localities  are  on  the  sides  of  the  mountain  above 
Sequatcheo  Valley;  lead,  too,  has  been  found  in  White,  in  the 
"Gulf  of  Caney  Fork."     (§  932.) 

1275.  Lead  in  Middle  and  West  Tennessee. — Veins  of  galenite, 
generally  associated,  as  in  the  Eastern  Division,  with  blende, 
occur  in  many  counties  in  Middle  Tennessee.  Most  of  them 
are  of  no  practical  importance.  See  §§  700,  701,  740,  824,  and 
932. 

1276.  In  regard  to  a  "large  vein"  in  Davidson,  in  the  vicinity 
of  Haysboroiigh,  Dr.  Troc«t,  in  his  seventh  report,  says : 

"It  13  very  probable  that  this  vein  ia  very  extensive  and  rich,  and  the  ore 
is  good.  It  hiia  Ijaen  penetrated  about  ten  or  twelve  feet,  and  has  already, 
at  this  inconsiderable  depth,  produced  about  1000  IIjs.  of  lead.  This  vein 
being  situated  near  a  rivalet,  the  work  was  impeded  by  the  water,  and  the 
operation  abandoned.  By  an  accurate  search,  the  same  vein  may  be  found 
at  a  more  convenient  place;  or  by  erecting  pumps,  the  vein  may,  perhaps, 
be  worked  with  advantage.  It  is  very  probable,  as  I  mentioned  above,  that 
this  vein  is  eitansive;  traces  of  it  aro  found  on  the  bank  of  the  Cumber- 
land River  in  several  places." 

This  galenite,  associated  with  some  blende,  occurs  in  a  jaKj^we 
0/  barite.  It  is  not  at  present  in  a  condition  to  admit  of  ex- 
amination. 

1277.  Some  lead  ore  has  been  reported  as  occurring  in  the 
limestones  of  West  Tennessee.  Loose  fragments  or  pebbles  of 
galena  have  occasionally  been  noticed  in  the  gravel-beds  of  this 
part  of  the  State. 

1278.  The  Zinc  of  East  Tennessee. — I  have  already  had  oc- 
casion to  speak  of  the  occurrence  of  blende  in  connection  with 
galenite.     The  two  important  ores  of  zinc,  however,  are  smith- 
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sonite  and  calamine.  (See  §§  1261  and  1261a.)  They  occur 
in  deposits,  and  in  irregular  voins,  in  the  dolomites  of  the 
Knox  Group,  (see  §  1260,  and  also  §  569,)  at  numerous  locali- 
ties, the  most  important  of  which  are  in  Union,  Ciaiborno  and 
Jefferson  counties. 

1279.  The  zinc  ores  of  Claiborne  and  Union  have  been  long 
known.*  They  occur  at  intervals,  with  more  or  less  galenite, 
on  the  back  of  the  anticlinal  referred  to  in  §  1263,  and  de- 
scribed in  previous  sections.  Many  of  these,  however,  are  too 
limited  to  be  worthy  of  special  mention. 

1280.  The  Stiner  locality  is  the  most  important  that  I  have 
met  with  in  this  region,  and  it  is  certainly  an  interesting  one. 
This  locality  is  in  Union  County,  near  one  of  the  roads  lead- 
ing from  Tazewell  to  Jackaboro',  and  about  three-fourths  of  a 
mile  from  Powell's  River,  and  is,  moreover,  from  three  to  four 
miles,  in  a  southwesterly  direction,  from  the  Caldwell  Lead 
Vein. 

1281.  The  ore  outcrops  heroin  a  belt  or  Kone,  which  is  from  50  to  60  feet 
wide,  and  runs,  in  an  east-noTtb easterly  direction,  acroaa  a  low  ri^ge. 
This  aone  haa  always  been  marked  out  by  the  absence  of  trees.  Over  the 
area,  six  or  seven  pits,  (at  the  time  of  my  last  visit,  1865,  mostly  fllled  op,) 
were  dug  many  years  ago,  and  a  dozen  tons  of  ore  thrown  out.  Some  of 
this  was  talten  down  the  river,  but  the  most  of  it  has  been  lying  on  the 
ground  ever  since.  So  far  as  oould  be  seen,  the  ore,  smUhsonite  and  eala- 
mine,  with  here  and  there  buttons,  and  small  masses  of  galenite,  and  occa- 
Bionaily  of  hlende,  occurs,  with  much  ail icoous  matter,  in  irregular  "veins," 
or  JE  a  network  of  veins.  The  veins  apparentlyrati  vertically  into  the  rocks, 
are  &om  a  few  inches,  to  several  feet,  in  thickness,  and  with  tho  enclosed 
matter,  make  up  the  zone  above  mentioued.    . 

The  rocks  of  the  vicinity  are  darkand  blue  magnesian  limestones,  of  the 
lower  part  of  the  Knox  Dolomite.  (8  535.)  Some  of  them  arc  oolitic,  ftnii 
a  few  thin  beds  of  Knox  variegated  shale  are  met  with.  The  strata,  in 
general,  are  approiximately  horizontal. 

The  masses  of  ore  thrown  out  are  rough,  heavy,  and  generally  more  or 
less  optin. 

1282.  There  are  doubtless  a  number  of  localities  in  the  Lead 
and  Zinc  Region  of  Powell's  River,  that  will,  hereafter,  prove 
themselves  to  be  valuable,  notwithstanding  the  failures  thus 
far,  to  open  remunerative  mines.     The  region  is  away  from  the 

*  To  Dt.  Troost  is  due  the  oredtt  of  hnvhig  first  called  attention  to  the  zinc  of  East 
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means  of  transportation,  the  river  amonnting  to  but  little,  and 
this  has  embarrasaed  and  retarded  mining  operations. 

1283.  Five  or  six  miles  from  Tazewell,  in  the  vicini'y  of  Mr.  John 
Fulps,  on  Straight  Creek,  are  deposits  of  ore,  both  of  lead  and  zinc. 
Some  digging  hsB  haen  done,  and  ore  taken  out,  but  the  extent  of  the  de- 
posits remains  to  be  determined. 

1284.  At  several  points  in  JciFerBon  County,  ores  of  zine 
occur.  The  most  important  appears  to  be  at  Mossy  Creek. 
At  this  locality,  numerous  irregular  "veins,"  in  rocks  nearly 
horizontal,  and  of  the  Knox  Dolomite  Formatior,  occur  on  a 
hili-side  within  an  area  of  several  acrea.  The  ore  is  smith- 
so  nite  and  calamine,  with  more  or  less  blende. 

1285.  Wi  in  a  few  years,  works  have  been  erected  at  Mossy  Creek,  for 
working  th.  ,io  ores,  and  espeoiB".y,  ao  I  understand,  for  the  manufac- 
ture of  the  nite  oxide  used  like  white  lead  in  paintm^  For  a  few 
monihs  aftar  the  completion  of  the  works,  the  propnetor-f  succeeded  in 
making  considerable  quantities  of  the  omde,  ("amc  paint,' )  hut  after  that, 
for  reasons  that  I  do  not  understand,  operHtions  were  lu&pended,  and  the 
works  have  bean  idle  ever  since.  I  have  not  had  occasion  to  visit  Mossy 
Creek  since  the  oporations  above  mentioned  commenced,  and  know  not 
what  developments  were  made,  I  am  told  that  the  oio  proved  abundant, 
and  of  good  quality. 

1286.  Some  ore  has  been  found  in  the  vicinity  of  Dandridge, 
Erom  Mosay  Creek,  down,  through  the  llTew  Market  Valley, 

and  in  a  southwesterly  direction,  through  Knox,  as  tar  as  Lou- 
don, zinc  ores,  smitlisonile,  etc.,  are  found  in  small  quantity, 
at  num.eroaB  point*. 

Localities  alao  exist  in  Cocke  County. 

In  Middle  Tennessee,  there  are  no  noteworthy  localities  of 
zine  ore,  that  I  know  of.  The  occurrence  of  blende,  with  gale- 
nito,  in  this  part  of  the  State,  has  been  referred  to. 

APPIMDIX. 
5287.  NoU  on  Silver.— la  Dr.  Troost's  Filth  Report,  as  well  as  in  my 
Rfoonnoismnce,  (1856,)  mention  is  made  of  the  finding  of  "SuipSwe!  o/ 
Slfcer"  in  Cumberland  Mountain  and  Calf-killer  Biver.  After  further 
investigation,  I  have  satisfied  myself  that  the  specimens  in  question  were 
not  of  Tennessee  origin.  I  have  reason  to  believe  that  the  specimen  found 
in  the  Calf-killer,  by  Troost,  was  purposely  placed  there  by  some  unknown 
person.     It  ia  time  the  whole  matter  was  expunged   from  Ter 
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1288.  SiUier  in  Lead — Indian  iSioWes.— Some  silver,  though  generally  in 
mere  traces,  is  found  in  our  load  ores.  I  know,  &s  yot,  of  no  locality  of 
mch  ore,  of  any  importance,  though  such  may  ho  looked  for.  A  lead  ore 
containing  flye  or  sii  per  cent,  of  silver,  would  he  a  silvpr  ore. 

The  numerous  old  Indian  stories  about  silver  mines,  which  are  so  com- 
mon in  East  and  Middle  Tennessee,  there  being  at  least  one,  perhaps  two, 
m  an  average,  for  evary  county,  are  entitled  to  no  credit.  To  give  a  spe- 
cific amount  of  them,  would  require  a  volume,  which,  when  written,  would 
iie  worth  practically  nothing. 


GOLD.,  (5.) 

1289.  During  the  laet  thirty- eiglit  years  gold,  in  limited 
qaaotity,  has  heen  obtained  in  Tennessee.  The  region  which 
affords  it  lies  in  the  south-eastern  part  of  the  State.  From  my 
own  ohsorvations,  I  would  give  greater  limits  to  this  region 
than  those  hitherto  assigned  it. 

1290.  More  or  less  gold  could  doubtless  he  found  in  the  raountain  parts 
of  all  the  eastern  counties,  from  the  French  Broad  to  Georgia,  wherever 
the  senii-metani Orphic  slates  of  the  Ocoee  Group  are  to  be  met  with. 

In  many  parts  of  this  region  lenticular  conformalile  veins  nf  quarts 
abound,  and  some  of  them  will  doubtless  prove  to  be  rich  enough  to  work. 
(See  I  475.) 

1291.  There  are  numerous  localities  where  gold  has  been 
found.  At  most  of  them  it  occurs  in  small  quantity.  In  all 
cases,  with  but  a  few  exceptions,  it  has  been  washed  out  of  the 
gravel  and  sands  of  branches,  creeks  or  rivers. 

The  following  are  some  of  the  localities:  In  Blount  County, 
a  few  miles  east  of  Montvale  Springs,  and  back  of  Chilhowee 
Mountain;  in  Monroe,  at  several  points,  as  follows — on  the 
waters  of  Gitieo  Creek,  in  the  bed  ot  Cane  Creek,  on  the  head- 
waters of  Tellico  Eiver,  and  on  those  of  Coca  or  Coqua  Creek; 
in  Polk  County,  also,  it  has  been  found. 

1292.  Coca  Creek  and  Vicinity. — The  localities  wbieh  have 
afforded  most  of  or  nearly  all  the  gold,  are  those  of  Coca  Creek 
and  vicinity,  embracing  a  strip  of  country  perhaps  eight  or  ten 
miies  long,  and  two  or  three  wide.     This  region  is  a  part  of  the 
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depression  or  mouotain  trough  spoken  of  in  §  437.  It  is  in- 
tersected by  the  Tellico,  and  supplies  some  of  the  important 
tributaries  of  that  river.  Coca  Creek,  a  tributary  of  the  Hi- 
wassee,  flows  through  the  southern  part. 

1293.  The  first  gold  was  discovered  in  1831.  So  soon  as  the 
fact  became  generally  known,  hiindreda  of  persons  flocked  to 
the  golden  field,  and  engaged  in  working  the  debris  of  all  the 
low  places  and  streams,  small  and  great,  in  the  region.  Every 
year  since,  more  or  less  work  has  been  done,  and  gold  to  the 
value  of  many  thousand  dollars  has  been  collected  and  carried 
off. 

At  first,  in  the  richest  localities,  an  industrious  man  could 
average  two  dollars  a  day,  which  was  then,  when  wages  were 
low,  considered  an  excellent  business.  In  a  short  time,  the 
average  was  reduced  to  a  dollar  and  a  half,  and  then  to  one 
dollar,  and  lower. 

At  present  some  washing  is  occasionally  done.  About  filty 
cents  a  day  to  the  hand  can  be  depended  upon,  with  the  addi- 
tional prospect  of  greater  yields  at  intervals. 

1294.  The  following  table  shows  the  amount  of  Tennessee 
gold  deposited  at  the  United  States  Mint,  and  branches,  from 
1831  to  1853,  inclusive:* 


1881 

Value. 

Years, 

Value. 

Years. 

V.iue. 

$1,000 

1839 

$300 

184T 

$2,511 

1832 

1,000 

1610 

104 

1818 

7,101 

183;] 

7,000 

1841 

1,212 

1840 

5,180 

18:J4 

8,000 

1812 

1850 

1,507 

1835 

100 

1813 

18S1 

2,aT7 

18:i6 

1844 

2.240 

750 

l.-<37 

1845 

8,202 

1853 

119 

1838 

1,500 

1843 

2,642 

185'1 

S4ti,0J3 

The 


"The  part  of  the  table  from  1831  to  IS 
Udl  of  Mineralogy;  the  remsinfler,  ttor 
of  the  United  States. 

In  the  latf«r  work,  the  amount  depO! 
aggregate  at  lOT.MSi  while  tn  the  foim 
making  s  difference  ef  (33,^7.  As  t 
ManUHl,  we  adopt  815,49k  as  being  mot 
eutire  yield  (at  the  period  included  in 


piece  of  native  gold  that  I  have  beard  of,  found 

oclusive,  has  been  taken  from  liana's  Man- 
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at  any  time  in  the  Coca  region,  weighed  twenty -one  penny- 
weights; a  smaller  peice  weighed  eleven.* 

1295.  Source  of  the  Gold — the  Whippoorwill  Vein. — Tlie  gold 
found  in  Tennessee  has  been  derived  mainly  from  quartz  veins. 
Liberated  by  the  disintegration  of  these,  the  rains  and  the 
streams  have  washed  it,  together  with  gravel,  sand  and  earth, 
into  the  low  places.  This  view  has  been  confirmed,  within  a 
few  years,  by  the  diacovery  of  !i  gold-bearing  quartz  vein  in  the 
Coca  Creek  Region.  This  has  been  found  on  a  small  branch 
called  Whippoorwill,  the  waters  of  which  find  their  way  into  the 
Tcllico.  The  place  is  near  a  low  ridge,  dividing  the  Coca  Creek 
and  Telllco  waters,  and  is  aboat  six  miles  east  of  the  Tellico 
Iron -works. 

1296.  Through  the  kindness  of  Austin  Fry,  Esq.,  I  had  the 
opportunity  of  seeing  and  examining  this  locality. 

The  "vein"  lies  between  the  strata,  not  intersecting,  but  dip- 
ping with  them  to  the  south-east  at  an  angle  of  about  forty-five 
degrees.  It  is  composed  of  brittle  quartz,  rather  compact,  but 
occasionally  affording  cavities,  some  of  which  arc  rhombohed- 
ral  or  cubic  (pyrile)  in  outline,  and  filled  with  brownish  or 
yellowish  ferruginous  matter.  This  vein  or  sheet  of  quartz, 
has  an  average  thickness  of  about  six  inches;  its  surfaces  have 
a  wavy  or  rolling  character  like  those  of  the  adjoining  slates. 

The  outcrop  was  exposed  for  many  yards,  and  ran  up  the 
side  of  the  hill.  The  gold  occars  in  grains  and  scales  through 
tho  quartz,  and  also  occasionally  in  the  ferruginous  matter 
mentioned  above.  I  saw  many  iragments  of  quartz,  taken 
from  the  vein  along  Its  outcrop,  containing  visible  particles. 
Some  very  fair  cabinet  specimens  have  been  obtained. 

1297.  A  company  was  formed  some  years  ago,  under  the 
style  of  the  Whippoorwill  Mining  Company,  that  proposed  to 
ascertain  the  richness  of  the  quarts,  and  the  extent  of  the  vein. 
What  they  have  done,  if  anything,  I  am  not  advised. 

This  vein  we  regard  as  but  one  of  many  auriferous  veins 
like  it,  some  of  them  perhaps  much  more  extensive,  that  may 
be  found  at  different  points  in  the  region  specified  in  the  begin- 
ning of  this  section. 

The  geological  character  of  the  Coca  Creek  liegion  is  given 
in  §§  437  and  438,  to  which  the  reader  can  refer. 

'A  pennyweight  of  native  American  gold  is  USUBlIJ  worlh  from  niaelj.five  eenta 
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CHAPTER  XVII. 


1296.  HaYing  considered  the  ores  and  metals,  we  take  up  now  the  mine- 
rals not  used  aa  ores,  and  the  rock-material  of  the  formations  Biisceptihia 
of  useful  application.  Many  of  these  subslances  have  been  doacribed,  and 
will  be  but  little  more  than  enumerated  here. 


STONE  COAL.    (1.) 

1299.  In  considering  the  Goal  Measures,  the  coal  was  neces- 
sarily included.  The  reader  is,  therefore,  referred  to  chapter 
XII,  where  thia  formation  is  described,  for  the  principal  facts 
as  to  the  coal,  and  coa!  beds.  What  is  added  here,  is  supple- 
mentary. 

1300.  Amount  of  Coal. — It  is  a  difScult  matter  to  make  a  re- 
liable ealimate  of  the  aggregate  amount  of  coal  in  Tennessee. 
The  superficial  area  of  the  coal-field  is  5,100  square  miles,  as 
given  in  §  945.  I  once  estimated  the  amount  of  coal  to  be 
equal  to  a  solid  stratum  eight  feet  thick,  and  co-extensive  with 
the  Table-land,*  This  would  be  equal  in  volume  to  a  solid 
block,  8  feet  high,  51  miles  wide,  and  100  long.  Aa  to  how 
this  approximates  to  the  truth,  the  reader  can  form  some  idea 
by  studying  chapter  XII.,  and  its  seotiona.  It  is,  perhaps,  a 
maximum  estimate. 

1301.  Quality. — All  the  Tennessee  coals  are  bituminous; 
but,  as  such,  they  present  many  varieties.    Some  are  highly 
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biturainous,  gaa-making  coala;  others,  are  semi-bituminous; 
some,  open,  free-burning,  wliTle  others  are  coking  coals.  Tlie 
coals  beneath  the  Conglomerate  appear  to  be  aa  variable  in 
quality  as  they  are  in  volume.  I  am  inclined  to  think  that 
the  Tennessee  coals,  in  general,  contain  less  pyrite  than  usaal. 
Of  this,  however,  I  cannot  be  certain,  until  further  observa- 
tions are  made. 

!3l)2.  I  will  not  attempt  any  classification  of  the  coals,  as  to 
quality.  The  data  are  not  yet  suflicient  for  this.  Below,  are 
a  number  of  analyses  of  Tennessee  coals,  collected  from  a  va- 
riety of  sources: 

ANALYSES    OF   TENNESSEE   COALS. 


... 

c* 

Name  of  bank. 

.N.LTSZ3.                    1 

S^yiiy- 

CerboD. 

Voialile 

Ashes. 

I 

2 
8 

i 

fi 
7 

I 

10 
11 

n 

13 

Kimbrougb'a. 

Gillenwatet's 

1.45 

71.00 
69.00 
76.00 
65.60 
59.88 
69.50 
SO  BO 
49.50 
65.00 
74.20 
63.90 
66  75 
65.00 

17,00 
14.00 
17.00 
29.00 
34.50 
3&00 
41.50 
43.00 
32-50 
ai,39 
26,80 
40.75 
40.00 

12.00 
17,00 
7.00 
6.50 
6.12 
2.50 
2.50 
7.50 
2.50 
4.41 
9.30 
2  50 
5.00 

"Upper  Seam."... 
"Lower  Seam.".... 

;:::::::: 

Hamilton 

Nos.  1.  2  and  8,  are  by  Dr.  Troost. 

No,  4,  ia  liy  F,  Zwickl,  of  New  Ycirlc. 

Noa.  5,  6,  7,  8,  9,  12  and  13,  are  by  Prof.  Vf.  M.  Stewart,  of  Glenwood, 
near  ClarksviUe. 

No.  10,  ia  by  Dr.  Julius  J.  Pohle. 

No.  11,  ia  by  T.  Sterry  Hunt,  of  Canada. 

Ashes  of  9  and  7,  light  drab ;  of  8,  dark  gray;  of  10,  fawn-colored  ;  of 
11  and  12,  reddiah  gray;  of  13,  light  gray. 

The  asbes  of  10  are  made  to  include:  moisture,  1.30;  sulphur,  0.71;  and 
ashea,  2,40. 

Noa.  G  and  7,  above,  are  from  the  region  in  which  the  sections  ^  961  and 
952  were  talten.  Conaiderable  work  has  been  done  recently  in  tliis  vi- 
cinity by  Lewis  &  Co.,  but  as  to  the  developments,  I  am  not  informed. 
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1303.  The  following  atatement  from  Mr.  J.  H.  Kendriek,  Sec- 
retary of  the  Nashville  G-as  Light  Compariy,  is  interesting  with 
reference  to  Tennessee  gas  coals: 

Gai  CoaU.- — The  old  Sewanee  coal  is  now  being  used  in  Isrge  quantities 
for  gas  at  Nashville.  This  ooal  gives  the  very  best  cofte,  and  gives  a  fair 
yield  of  gas,  the  quality  of  which  is  made  to  equal  to  Piihttirj  coaijns,  by 
using,  say,  (wo  and  a  half  pounds  of  crude  resin  to  every  bushel  of  coal. 

The  AndcrBon  County  coal,  ia  the  best  gas  coal  in  the  eastern  portion  of 
the  State;  it  oompareB  well  with  Pittsburg  eoal. 

The  New  Goal,  from  the  mines  of  Lewis  &  Co.,  on  the  Jasper  Branch 
Railroad,  shows  itself  by  experiments  so  far,  to  be  equal  to  any  thing  in  the 
State,  and  if  they  improve  as  the  mines  are  opened  the  coal  may  equal  any 
Pittsburg  coal  for  any  use. 

1304.  Production,  etc. — -At  this  lime  the  principal  points  at 
■which  coal-mining  ig  done  in  Tennessee,  are  Tracy  Oity,  in 
Gpundy,  and  the  JEtna  Mines,  in  Marion.  There  are  many 
other  points  at  which  Coal  is  mined,  a  large  aggregate  amount 
being  thus  produced;  hut  by  far  the  greater  part  of  the  Coal 
taken  to  market  eomea  from  the  two  localities  mentioned. 

The  jEtna  Mines  are  active,  but  I  have  no  statements  from 

1305.  The  following  letter  from  A.  S.  Colyar,  Esq.,  President 
of  the  Tennessee  Coal  and  Railroad  Company,  gives  us  aatiafac- 
tory  information  in  reference  to  the  condition  and  operations  of 
the  Sewanee  Mines. 

An  analysis  by  Mr.  Taryan  is  also  added,  which  makes  three 
in  ail,  that  we  have  of  this  Coal. 

NashvillB,  Maroli  22,  1869. 
Db.  Saifobd; 

Dear  Sir: — In  answer  to  your  inquiry,  I  have  to  sfate  that  the  Sewanee 
Mines,  now  being  worked  by  the  Tennepaee  Coal  and  Railroad  Company, 
have  been  gradually  improTing  in  appearance  and  quality  since  they  were 
opened.  The  mine  is  thoroughly  opened,  there  being  now  about  4^  miles  of 
railroad  track  under  the  ground.  The  openings  are  by  three  main  entries 
from  the  outside;  one  extending  oler  700  yards,  the  others  about  30O  yards 
each.  These  entries,  and  the  croasiugs,  penetrate  enough  of  the  hiLIs  on  both 
sides  of  the  Failroad  to  demonstrate,  that  this  single  bed  of  coal  has  an  extent 
of  at  least  1500  acres.    The  entire  vein  is  leTel,  being  about  16  feet  above  the 

The  work  of  this  Company  for  three  yeara,  has  been  to  increase  the  facili- 
ties for  shipping  coal,  and  it  is  now  shipping  about  6000  bushels  per  day. 
The  next  year's  work  will  amount  to  80,000  tons,  or  2,000,000  bushels.  The 
demand  for  coal  is  increasing  tosach  an  extent  that  this  Company  lacks  more 


Joy  Google 


MINERALS   NOT   ORES   AND    ROCK-MATEBIAL.  495 

of  supplying  the  demand,  shipping  25  cuts  per  day,  thatt  it  did  3  years  ago, 
Bbipping  5  cars  per  flay. 

The  coal  is  usually  4  feet  S  or  10  ipches;  bat  there  is  macli  coal  T  feet 
thicb.  SiDce  penetrating  the  mouiitnin,  however,  a  considerable  distance, 
the  vein  in  quite  uniform  at  from  ij  to  5  feet.  This  coal  is  much  harder,  and 
in  every  way  superior  to  the  coal  (alien  out  for  several  years  after  Ihe  mine 
v&s  opened. 

A  remarkable  fact  has  occurreii  in  the  use  of  this  cnal  in  engines.  The 
argument  against  burning  cohI  in^t^ad  of  nood  in  engines  is,  generally,  that 
it  burns  out  the  fire-boi  This  Company  is  now  using  two  engines  which 
have  been  in  constaat  use  12  years.  They  have  both  been  rebuilt  in  the  last 
two  years,  having  run  ten  years  with  the  same  Ere-boxea.  The  maohiniatin 
rebuilding  one  of  these  engines  would  have  put  back  the  same  fire-bo^i,  but 
that  it  was  broken  in  taking  the  engine  to  pieces.  Mechanics  say  there  is 
Boarcely  such  another  instance  recorded. 

The  composition  of  this  coal,  by  the  analysis  lately  made  by  Mr,  Yaryan, 
of  this  city,  is 


Specifis  gravity.. 


After  considerable  tests,  it  ia  pretty  well  settled,  that  this  coal  will  mate 
iron  without  coking.  It  is  now  used  in  preference  to  any  other  tried  at  the 
Vulcan  Works  at  Chattanooga,  and  at  the  large  Rolling  Mill  of  Scofield  & 
Gray,  at  Atlanta. 

The  mining  of  this  coal  oosta  about  8  cents  per  bushel;  and  all  the  railroads 
South  have  reduced  the  freight  on  coal  until  it  can  now  be  shipped  over  any 
of  tlie  roads  Boutb  of  Nashville,  including  the  Ifashville  k  Chattanooga  Rail- 
road, at  prices  as  low  as  those  the  roads  in  Pennsylvania  are  charging. 
Truly, 

A.  8.  CoLTAB,  FresiJejii. 

1306.  As  a  part  of  the  history  of  the  mining  and  consump- 
tion of  coal  in  Tenneeaec,  I  add  the  following  table.  The  facta 
emtraeed  were  obtained  in  1855,  by  the  author,  in  most  cases 
from  tbe  proprietors  of  the  banks  tbemselves. 

The  entire  amount  of  coal  mined  in  1854,  is  seen  by  the 
table  to  have  been  247,400  bushels,  or  8,836  tons ;  * 

•  InTeaneBaeeabuBhelof  coaliBSOpoundsialon,  therefore  is  28  buehelB. 
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PBODOCTIOK  AND   CONSUMPTION   OF   TENNHSSBE    COAL   IN    1854. 


OOtTNTI. 

=r 

500 

Used  by  blacksmiths  mostly.  Two  thou- 
sand bushela  in  addition  were  brought 
from  Kentucky. 

Campbell 

4000 

Consumed  by  black  am  itli  a  mostly.  Fine 
banks  occur,  from  4  to  6  fei.-t  ihick. 

Ahdbrsoh. 

(a)  Coal  Creek 

(6)  Poplar  Creek.. 

3000 
85,000 

Used  by  blacksmiths  mostly. 

Coal  consumed  for  manufacturing  and 
domestic  purposes  in  Knoxville,  North 
Alabama,  and  by  blacksmiths  of  the 
county.    Excellent  banks,   6   and  7  feet 

production  of  1855.  Coal  in  Kiiosville  is 
worth  from  18  to  25  cents  per  bushel. 

KOANE. 

Kimbrough'sBank 

83,000* 

One-third  made  into  coke,  and  sent  to 
KnoxTiUe,  Georgia  and  Alabama.  Sold 
near  the  bank  at  15  and  12J  cents  per  40 
Iba.   The  remainder  consumed  in  Loudon 

mestic  purposes.  Sold  near  the  bank  nt 
liij  and  10  cents  per  each  70  Iba. 

HAMILTOH&  Marion 

(a)  Jack's  Bank 

(b)  Clift  &  McCree'B 

(c)  Tennessee  Rifer. 

(iI)EaceoonMou'tn. 
(e)  Battle  Creek 

■    1000 

25,000? 
14,000 

24,500 

11,000 

In  1853,  raised  15,500  bushels.  Sold 
at  7  cents  at  the  bank. 

Two  or  three  banks  where  the  river 
breaks  through  "Walden's  Ridge.  Coal 
deliTered  on  the  bank  at  about  10  centa, 

Banks  near  the  railroad.  Coal  sent  t« 
S^ashville,  Chattanooga  and  Georgia. 
jOnsumed  as  above.  Eatimated  produc- 
tion of  1855,  800,000  bushels.t 

Two  or  three  banks. 

+  Niilhnvingtt 
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„„, 

s:s 

„„..., 

Rhea. 
Koddy's  Bank" 

2000 

Used  in  the  vicijiiiy.  In  1858,  about 
20,000  boshsls  ware  raised  at  this  bunk, 
and  consumed  at  Eagle  ITiirnaee,  Ohatta- 
jiooga,  and  in  Georgia,  for  purposes  as 
abore. 

J-RAX-KLIN 

15,000? 

Used  mostly  In  "Winchester  for  domes- 
tic purposes,  and  by  blaeksmitlis,  etc. 

8500 

Used  in  tbe  counties  mostly  by  black- 
smitbs.  Coal  delivered  in  MeiVIinnville 
costs  about  20  cents. 

Whim. 

15,000 

Used  within  the  c-ountj,  mostly  in 
Sparta,  both  ly  blacksmiths  and  for  do- 
mestic purpoaes,  In  great  part  obtained 
from  two  banks,  ftom  SJ  to  4J  feet  thick. 

Ptitnam 1 

1400 

Ufed  by  blacksmiths.  Considerable 
coal  was  sent,  a  few  years  ago,  from  3"en- 
trees.to  tlie.NashviUe  market. 

Scott "l 

4600 

Used  by  blacltsmiths  mostly.  Numer- 
ous eEposures.  of  coal,  from  1  to  6  feet, 
many  of  them  of  excellent  quality. 

the   quantity  of 
t  the  Eaccoon 


1307.  In  1855  there  was  a  gn 
coal  mined.     This  was  due, 
"First,  to  the  gi'eater  activity  of  operations 


Seoondly,  to  the  Ijcginning  of  coal-mining  by  the  Sewanee 
Company/. 

1308.  Tiie  estimated  production  of  tlie  Raccoon  banks  during 
this  year,  (1855,)  was  9000  tons,  an  increase,  of  S125  over  the 
yield  of  1854. 

1309.  The  Sewanee  Mining  Company  was  organized  in  Jan- 
uary, 1854.  At  the  start,  they  took  the  coal  out  of  the  hill  at 
the  "Lower  Mines."  (See  §§  976  (2),  and  983,)  and  sent  the  first 

«  Or,  Glllenwftter's.    (See  (able,  J  1302.) 

Sig.  33.    Vol.1. 
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car-load  of  eoa]  to  Nashville  in  June,  1855.  Up  to  the  last  of 
December,  of  the  samo  year,  3823  tons  had  been  delivered  at 
the  city  depot. 

1310.  The  production  of  1855  will,  therefore,  stand  in  tone, 
as  follows: 

Inereasaover  last  year  at  Eaccoon  hanlia, 8125 

SewRnee  banks, 3823 

Production  of  last  year, 8S86 

Total  production  of  last  year, 20,784 

In  this  we  allow  nothing  for  the  increased  quantity  of  coal 
raised  at  other  banks,  which  would  swell  the  total  amount  to 
21,000  or  22,000  tons.  The  aggregates  for  succeeding  years 
have  not  jeen  made  out. 


LIGNITE  OR  BKOWB"  COAL.     (2.) 

1311.  Lignite  presents  itself  aa  a  half-made  stone  coal.  It 
occurs  in  the  beds  much  like  coal,  and  has  analogous  geologi- 
cal relations,  the  strata  of  sand  corresponding  to  sandstones, 
and  the  laminated  clays  to  shales.  The  lignite  beds  at  several 
localities  in  the  Mississippi  Bluff,  (§  279,)  are  a  con.spiciious 
feature.  They  occur  at  numerous  points,  and  often  have  a  vol- 
ume of  three  or  four  feet,  rarely  swelling  out  to  five  and  six. 

I  have  already  spoken  of  the  Lignite  of  the  Mississippi 
Bluif,  and  of  the  formation  containing  it.     See  §§  1135  to  1140. 

1312.  ,?"n  Carter  County,  lignite  occurs  with  clay  in  an  iso- 
lated deposit,  a  few  miles  north  of  Blizabethton,  at  the  termi- 
nation of  the  Holston  Mountain.  Its  lateral  extent  appears  to 
be  limited.  A  pit  has  been  sunk  through  the  clay  into  the 
llgnito,  penetrating  the  latter,  aa  I  was  informed,  nine  feet. 
At  the  time  of  my  visit,  the  excavations  were  partly  filled  with 
water,  wh'ich  prevented  as  thorough  an  examination  aa  I  de- 
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1313.  So  long  as  coal  ia  cheap,  and  wood  plenty,  there  will 
be  no  demand  for  lignite.  Aa  fuel,  it  is  much  inferior  to  either 
of  the  former. 


PETROLEUM  AND  ALLIED  SUBSTAKCES.     (3.) 

1314.  These  suhstancea  are  mixtures,  and  not  simple  mine- 
rals. Tho  more  fluid  kinds,  like  ordinary  naphtha  and  petro- 
leum, consist,  generally,  of  a  numher  of  simple  hydrocarbons; 
the  viscid  and  solid  kinds  contain  oxygenated  hydrocarbons.* 
They  may  be  conveniently  classified  as  follows : 

(1)  Felroleum;  liquids  or  oils ;  charaeterlstic  eonatituents,  (though 
the  ethylenes  and  piiraffines  are  most  abundant,)  hydrocar- 
bons of  the  Marab-gaa  Eerfes. 
(2)  Fillasphalli;  viscid  oils,  minoraUar;  charHcteristic  ingro- 

diento,  hydrocarbons  of  the  Ethylene  Series. 
(8)  Asphalts;  mostly  solid ;  mineral  pitch ;  contain  oiy gen n- 
ted  and  nitrogenous  hydrocnrbons. 
These  substances  run  into  each  otherthrough  a  multitude  of 
gradations. 

1315.  The  occurrence  of  Petroleum  is  mentioned  on  pages 
2o8,  284,  319,  334,  336,  350,  and  363. 

Since  the  paragraph  on  page  350  was  written,  I  have  received 
the  following  communication  from  Col.  C.  H.  Irvin,  with  ref- 
erence to  the  Spring  Creek  oil  wells,  and  also,  as  to  tho  well  on 
Jones'  Creek,  in  Dickson  County,  and  others  on  Eagle  Creek 
in  Overton. 

Nashville,  Tenit.,  April  H,   1869. 
Dr.  J.  M.  Saffoed  : 

Dear  SiV;— "Wells  have  hecn  sunk  oQ  Spring  Creek  for  oil,  sa  fol- 

ThQ  Jaeksott  Cbmpanff'a  ITeM,  600  feet  deep  ;   no  oil. 

TheJVfiiumon  IPeM  struck  oil  of  32°  gravity,  at  10  feet,  in  lSi6.  About 
2,000  barrels  were  pumped  at  this  depth.  This  well  failed,  and  was  then 
bored  to  a  depth  of  a'2  feet,  when  about  2,000  barrels  more  were  taken  out. 
The  well  was  abandoned  in  1867,  on  account  of  the  difficulty  of  transpor- 
tation. In  1868,  it  WHS  pumped  again,  und  gave  every  indication  of  pro- 
*S8e  system  of  Mine ra logy;  J-  O.  Daoa;  Fifth  Ed.,  pp.  Tia  to  782. 
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ducing  at  least  100  barrels  perday.  The  pump  vhIvhs  got  foul,  an3  it  waa 
neoessaTj  Ut  take  up  tlte  tubing,  since  w^ich  no  oil  has  boon  obtained  from 
this  well.     Mr.  Pedrick  is  now  engaged  in  boring  it  deeper. 

The  DauffloM  Well,  wbich  is  about  75  feet  from  the  Newman  Well,  pro- 
duced at  the  rate  of  about  30  barrels  per  day,  at  a  depth  of  22  feet,  and 
ceased  producing  at  the  same  time  the  Newman  Well  first  failed.  This  well 
has  never  been  operated  since. 

The  Hoosier  Well,  about  250  feet  from  the  last  named  well,  got  oil,  in 
1867,  at  a  depth  of  85  feet.  It  is  operated  by  the  Tennessee  Oil  Refining 
Company.  They  have  obtained  6,000  barrels  of  oii  from  this  well,  at  the 
rate  of  60  barrels  per  day.  Tbe  well  failed  in  the  fa.ll  of  1868,  and  has 
since  been  bored  to  the  depths  of  about  JO  feet.  Three  weeks  ago  oil  was 
Btruok  again,  and  the  well  is  now  pumping  at  the  rate  of  50  barrels  per 
day.     The  last  report  from  the  well  is  that  the  quantity  is  daily  increasing. 

Tbe  oil,  to  be  refined,  is  now  brought  to  Nashville,  by  wagons  60  miles 
to  MoMionsille,  and  thtnce  by  rail  to  NaehTilla,  101  miles. 

The  South-Western  Eailroad,  now  in  course  of  construction,  will  pass 
within  one  mile  of  these  wells,  and  the  Tennessee  &  Pacific  Bailroad  will 
pass  not  further  than  15  miles  from  them. 

The  same  parties  are  boring  who  first  commenced  explorations  in  1866, 
anl  are  still  firm  in  Ihe  belief  that  Ihe  Spring  Creek  oil  field  will  prove 
B3  good  as  any  in  Pennsylvania. 

The  well  owned  by  Messrs.  Hudson  &  Co.,  on  Jones'  Creek,  in  Dickson 
County,  produced  abont  100  barrels  in  ihe  fall  of  1867,  at  a  depth  of  1 32 
feet.  The  well  has  since  been  eunk  to  the  depth  of  340  feet.  Mr.  Hudson 
has  lately  procured  new  machinery,  and  intends  boring  1.000  feet,  unless 
oil  is  met  with  at  a  less  depth.    The  indications  are  very  favorable. 

Three  wells  have  been  bored  on  Eagle  Creek,  and  some  oil  obtained  from 
all  of  them,  but  the  difficulty  of  access,  and  low  price  of  oil,  caused  them 
(o  be  abandoned  in  the  latter  part  of  1868, 

Tour  obedient  servant, 

Charles  H.  Irvin. 

1316.  Pittasphalt  ia  mentioned  on  pages  268  and  284.  There 
is  a  locality  of  tliie  in  Hickman  County,  on  a  fork  of  Blue 
Buck  C reck,  called  Ugly.  Blue  Buck  is  a  tributary  of  Swan 
Creek.  The  locality  is  at  Perry's.  The  pittasphalt,  or  as- 
phalt, for  the  substance  appeara  to  be  intermediate  in  charac- 
ter, occurs  tolerably  plentifully  in  thin,  vertical  seams,  run- 
ning through  a  thick  layer  of  limestone,  lying  about  twelve 
feat  below  the  Black  Shale,  The  formation  is  Nashville,  upon 
which  the  Black  Shale  in  this  region  rests. 

1317.  Asphalt  is  enumerated,  with  other  minerals,  on  pages 
234  aad  334. 
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Section   IV, 

SALT,  NITRE.  ALUM,  EPSOMITE,  GYPSUM,  BAEITE,  COP- 
PERAS, OHALCANTHITE,  PTEITE  AND  BLACK  MANGA- 
NESE. 

SALT.    14,.! 

1318.  Some  salt  waa  formerly  manufactured  in  Tennessee, 
and  thereareadbzenor  more  old  "saltworks"  in  the  State,  But 
of  late  yeara,  little  has  been  done  in  the  way  of  making  salt, 
Within  two  or  three  years,  an  establishment  has  been  built, 
and  put  in  operation  on  Obey  Elver,  the  brine  being  obtained 
from  tho  wells  bored  for  petroleum.  I  have  not  learned  what 
success  has  attended  the  enterprise. 

The  manufacture,  hit  her  to  i  has  been  mostly  confined  to  White 
and  Anderson  eountica. 

1319.  About  the  year  1820,  Mr.  William  Simpaon,  as  I  am 
informed,  made  fiftybushels  of  salt  per  day,  for  months,  at  the 
old  saltworlcs  on  the  Calf-killer,  in  White,  three  and  a  half 
miles  northeast  of  Sparta.  After  a  few  months  of  successful 
work,  the  property  became  involved  in  a  law  suit,  which  em- 
barrassed, and  finally  stopped  operations.  The  well,  388  feet 
deep,  has  been  sunk  through  the  Siliceous  Group,  and  appears 
to  terminate  in  the  Black  Shale.  When  this  depth  was  first 
reached, large  quantities  of  gaaand  salt-water  were  blown  out. 
In  about  ninety  days  the  gas,  in  good  part,  ceased;  after  this 
the  water  was  obtained  by  pumping. 

1320.  The  saltworks  of  Anderson  are  situated  immediately 
at  the  eastern  base  of  the  Cumberland  Table-land.  The  well, 
which  is  now  about  one  thousand  feet  in  depth, passes  through 
nearly  horizontal  strata  of  sandstone^  shales,  and  coal,  very 
near  the  line  of  an  immense  dislocation,  (§  -786,)  which  has 
brought  the  Coal  Measures  down  to  the  level  of  the  Valley,  and 
in  contact  with  the  Shale  of  the  Knox  Group.  Such  a  location 
is  certainly  favorable.     The  water  obtained,  is, however,  weak. 

The  works  were  once  in  the  possession  of  Capt.  M.  Winters, 
but  afterwards  came  under  the  control  of  Mr.  Joseph  Esta- 
brook,  now  deceased,  whOj  with  characteristic  energy,  labored 
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to  make  them  productive.     Had  Mr.  Eetabrook  been  permitted 
to  carry  out  hia  plans,  he  would  have  probably  succeeded. 

1321.  In  Middle  Tennessee,  salt  water  waa  met  with  in  most 
of  the  borings  made  since  the  war,  for  petroleum.  Brine  was 
thua  obtained  in  Warren,  Tan  Buren,  Overton  and  Jackson. 
In  many  eases  it  was  strong,  and  so  far  ns  quality  is  concerned, 
would  have  done  well  for  boiling.  With  the  exception  of  the 
water  from  some  of  the  wells  on  Obey,  it  has  not  been  made 
use  of.  The  principal  trouble  in  the  manufactare  of  salt  in 
Middle  Tennessee,  has  been  the  failure  of  the  brine  aflcr  a  few 
years. 

HITRE.     (6.) 

1322.  There  are  hundreds  of  caves  in  the  limestone  forma 
tions  of  Tennessee,  and  especially  in  the  limestones  of  the 
Cumberland  Table-land,  which  afford  nitrous  earth  for  the  man- 
faeture  of  nitre.  During  the  first  part  of  this  century,  (in  the 
years  1812—1814  especially,}  these  caves  were  well  ransacked, 
and  the  most  accessible  parte  of  the  earth  raised  and  leached. 
It  is  surprising  to  see  bow  much  work  was  done.  In  many  of 
the  larger  eavea  remains  of  the  old  hoppers  and  troughs  are 
still  to  be  seen.  Tbe  marks  of  the  picks  and  shovels  upon  the 
parts  of  the  walls  of  the  caves  laid  bare  by  the  removal  of 
earth,  are  as  fresh  as  if  done  yesterday.     (See  also  §  932  (c).) 

1323.  In  some  of  the  caves  the  earth  first  worked  has  ac- 
quired considerable  strength  again,  though  nothing  like  that 
of  the  original  earth,  much  of  which  was  exceedingly  sliarp 
to  the  tongue.  Since  1860,  and  during  the  war,  some  work 
■was  done  in  these  caves,  but  in  no  case  did  it  amount  to  much, 

1324.  The  nitrous  matter  in  the  earth  of  tlie  caves  is  mainly 
a  lime-saltpeter,  (nitrocaldte.)  This  is  leached  out,  concentrated 
by  boiling,  and  while  in  solution,  converted  into  potash-saltpe- 
ter, or  common  nitre,  by  the  introduction  of  potash. 

Most  of  the  nitre  of  commerce  comes  from  India  ;  some  from 
Spain  and  Egypt. 

ALUM.    (6.) 

1325.  The  principal  source  of  native  alum  in  the  State,  is 
the  Black  Shale.     The  mineral  has  been  spoken  of  in  connec- 
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tioE.  with  this  formation  on  pages  334  and  335,  to  which  the 
reader  is  referred. 

See,  also,  paragraphs  450,  473  and  474. 

EPSOIIITE.    (7.) 

1326.  Epsomite,Gr  Epsom  Salt,  \h  one  of  the  products  of  oxida- 
tion, found  with  alum,  cojiperas,  and  nitrocaliie,  in  caves  and 
"rock houses."  Alom  Cave,  in  Sevier  County,  is  an  interesting 
locality.     (See  §  473,  and  also  |  932.) 

GYPSUM.    (8.) 

1327.  I  know  of  no  teds  of  gypsum  in  Tennessee  extensive 
enough  to  be  of  practical  importance.  It  is  to  be  hoped  that 
such  beds  may  yet  be  discovered. 

Localities,  affording  elegant  cabinet  specimens,  are  nu 
ons.  At  "  Gray's  Cave,"  in  the  north  part  of  Sumner  County, 
fine  specimens  of  transparent  cleavable  gypsum  (selenite)  are 
found,  some  of  it  in  crystals,  Jw  well  as  masses  of  snowy  gyp- 
sum, and  elegant  rosettes. 

See,  also,  pages  254,  283,  357,  and  362.    Id  addition,  th( 
easional  occurrence  of  elegant  crystals  of  gypsum,  in  the  limon- 
ite  pots  of  the  Western  Iron-Eegion,  has  been  mentioned. 

BAEITE.     (9.) 

1328.  This  mineral  is  sometimes  called  heavy  spar,  on  ac- 
count of  its  weight.  Other  names  are,  barytes  and  sulphate  of 
baryta.  It  occurs  in  veins,  as  a  part  of  the  gangue,  or  matrix, 
of  the  ore.     It  is  often  the  matrix  of  lead  ore. 

The  white  varieties  are  ground  up  and  used  as  a  substitute 
for  whit«  lead,  in  paint. 

Barite  is  met  with  at  numerous  points  in  Tennessee.  The 
formations  in  which  it  occurs,  and  a  few  localities,  are  men- 
tioned on  pages  224,  254,  268,  283,  and  362.  In  Eoane  County, 
it  is  the  gangue  of  the  vein  containing  galenito. 

COPPEEaS.     (10.) 

1329.  Copperas  (melanterite)  is  composed  of  suphuric  acid, 
protoxide  of  iron,  and  water.     It  results,  generally,  from  the 
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deeompoaition  of  pyrite,  and  it  is  common  to  meet  with  it  in 
sheltered  places,  where  the  rocks  contain  this  mineral. 

Large  (quantities  of  copperae  were  mannfactured,  during  the 
war,  from  the  heaps  of  pyrite  and  rubbish  which  had  accumu- 
lated around  the  openings  of  the  DuCktown  Copper  Mines. 

See,  also,  pages  179,  196,  197,  334,  and  335.  As  an  appendix 
to  g  871,  I  will  add,  that  at  the  locality  of  pittasphalt,  men- 
tioned in  §  1316,  I  saw,  a  few  years  ago,  a  stone-fence,  and  the 
half-built  walls  of  a  new  house,  constructed  out  of  slabs  of  the 
Black  Shale.  The  fence,  at  several  points,  was  crumbling 
down  into  heaps,  like  those  at  Blount  Springs,  and  the  house 
was  getting  ready  to  follow,  showing  at  once  the  folly  of  using 
such  material,  for  building  purposes,  and  its  availability  as  an 
alum  and  copperas -producing  rock. 

CHALCAMTHITE.     (U.) 

13S0.  This  is  commonly  known  as  blue  vitriol,  ov  blue  stone. 
It  is  a  sulphate  of  copper.  '  The  mineral  occurs  as  one  of  the 
■  oxidized  ores,  in  the  upper  portions  of  the  Duektown  veins. 
It  is  also  found  in  solution  in  the  waters  which  flow  from  the 
mines,  constituting  an  itara  of  considerable  importance.  The 
blue  stone' is  decomposed,  and  the  copper  precipitated,  by  caus- 
ing the  wat«r  holding-the  sulphaite  in  solution  to  pass  through 
a  very  long  and  continuous  line  of  troughs,  which  are  half 
filled  with  scrap  iron.  The  iron  and  copper  exchange  places; 
the  latter  is  precipitated  in  the  metallic  form,  while  the  iron 
flows  off  with  the  water  held  in  solution  as  copperas.  See  the 
section,  in  the  last  chapter,  on  copper. 

PYEITE.     (12.) 

1331.  Pyrite,  also  called  pyrites,  is  composed  of  sulphur  and 
iron.  It  occurs,  associated  with  another  mineral,  composed  of 
the  same  elements,  and  called  magnetic  pyrites,  (jiyrrhotite,)  in 
large  ijuantities,  in  iJie  Dudctown  veins- 

This  mineral  baa  been  fre(juently  mentioned.  See  pages 
179,  196,  197,  223,  254,  268,  284,  319,  and  329;  also,  the  notice 
of  the  Baatom  Iron-Eegion.  Pyrite  is  also  mentioned  in  con- 
nection with  the  Cretaceous  Formation.  The  locality  spoken 
of  on  page  223v  is  on  the  land  of  Mr.  James  Lowrcy,  and 
about  three  miles  a  little  west  of  south,  from  Greeneville. 
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BLACK  MANGANESE.     (13.) 


1332.  Black  Manganese,  including  several  oxides  of  Manga- 
nese (pyrolusite,  psilomelane  and  wad)  occurs,  aesociated  with 
Ijnionite,  at  numerous  localities.  At  moat  of  tbe  ore  banks  both 
in  the  Eastern  and  "Western  iron-regions,  more  or  less  of  it  is 
found. 

A  little  metallic  manganese  in  cast-iron  makes  tho  latter  all 
the  better  fitted  for  making  some  kinds  of  steel;  and  iron  is  now 
manufactured  in  Greene  County  for  tbiapurposo,  Iromlimonite, 
containing  more  or  leas  oxide  of  manganese. 

1333.  This  mineral  is  easily  distinguished,  as  a  general  thing, 
from  irou  ores,  hy  the  black,  sometimes  earthy  black,  color  of 
its  powder.  It  ianot  used  aa  an  ore,  excepting  in  the  way  above 
mentioned,  metallic  manganese,  as  such,  not  being  employed 
in  the  arts.  Tho  oxidea  are  used  axtensivoly  for  decomposing 
muriatic  acid  and  furnishing  chlorine;  as  a  cheap  source  of 
oxygen;  as  a  coloring  material  in  the  manufacture  of  glass  and 
enamels;  as  a  flux  in  the  preparation  of  cast-steel;  and  as  the 
source  of  a  usaful  mordant  in  calico  printing. 

As  to  the  occurrence  of  this  mineral,  or  rather  of  this  group 
of  minerals,  in  tbe  Knox  Dolomite,  see  page  224. 

Dr,  Troost,  in  his  Fifth  Report,  says,  "There  is,"  in  the 
northern  part  of  Oocke,  near  Stone's  Creek,. "a  vein  of  excel- 
lent black  oxyd  of  manganese,  which  appeai-s  to  be  abundant." 

By  "vein,"  I  suppose  the  Doctor  means  deposit,  like  others 
occurring  with  lim'onite. 


133i  For  the  notices  of  other  minerals  naturallj- classified  wltbtliosa  given 
in  this  section,  but  of  lees  praolioal  iiaportanco,  such  as  quarh,  calcite,  jluoT- 
ife,  native  sulphur,  etc.,  tbe  reader  is  referred  to  Part  Second.  The  pages  on 
wiiich  thej  are  mentioned  can  be  found  by  referring  to  the  Index. 
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MARBLE.     (14.) 

133&.  Great  interest  atid  importance  are  attached  to  the  marble  of  Tcnnt 
Bee.  It  ia  now,  in  the  columns  and  balustrades  which,  within,  adorn  i 
building,  otiB  of  the  chief  ornamentB  of  our  own  nobis  Capilol,  as  ic  is  a\i 
and  in  a  much  greater  degree,  of  the  National  Capitol,  at  Washingtoa. 

1336.  The  principal  varieties  of  marble*  in  TennesHoe,  arc  i 
follows: 

1.  IIbi>1)1bh  VauibgXTed  Fossilifekous  Marble;   iiio.^t  abundant 

and  most  important. 

2.  Whitish  Vabiboatbd  Fossiliferous  Marble;  runs  bj  grada- 

tions into  that  above, 

3,  Dull  Variegated  Magnhsian  Makblb;  often  an  esoellent  and 

available  building  material. 

4,  BoicK  Asi)  Dark-Blde  Mabbles;  aomeUmes  having  while  re- 

ticulating caloite  veins. 
5   Bheccia  and  Cong lomke. ate  Marbles,  of  the  Unaka  coves  and 
valleys. 

1.    REDDISH   VARIEOATED    MARBLE. 


1337.  This,  the  most  important  variety,  oceura  in  East,  Mid- 
dle jind  West  Tennessee,  but  is  most  abundant  and  of  the  finest 
quality,  in  the  first  mentioned  division  of  the  State. 

1338.  In  West  Tennessee  there  are  beds  of  this  marble,  which 
are  rendered  the  more  valuable,  from  the  circumstance  of  tlieix 
presenting  almost  the  last  outcrop  of  limestone  aeon  in  going 
west  towards  the  Mississippi.  In  Henry  County  there  is  a  quarry 
from  which  considerable  marble,  for  building  purposes  and  for 
tombstones,  has  been  taken.  Some  of  it  has  been  carried  to 
Paris,  more  than  twelve  miles  distant,  and  used  in  the  con- 
struction of  the  foundation  of  the  Court  House,  and  for  other 
purposes. 

In  Benton,  as  for  instance,  a  few  miles  from  Eockport,  on  the 
Tennessee,  the  residence  of  Col.  A.  P.  Hall,  the  same  rock 
occurs.  It  is  also  seen  farther  south,  in  Decatur.  See  §§  811 
and  822. 

1339.  In  Middle  Tennessee,  in  Franklin  County,  there  are 
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many  localitioa  of  marble,  and  several  extensive  beds.  It  was 
worked  here,  to  a  limited  extent,  for  several  years.  See  g  737; 
and,  also,  §  738. 

The  upper  part  of  the  Mountain  Limestone  at  Bon  Air,  in 
White,  affords  a  clouded  white,  from  which  a  few  tombstones 
have  been  taken. 

1340.  In  the  Valley  of  East  Tennessee,  the  lleddieh  Varie- 
gated Marble  occurs  in  the  following  countieai  BawMns,  Han- 
cock, Grainger,  Jefferson,  Knox,  Eoane,  Blount,  Monroe,  Mc- 
Minn  and  Bradley.  Some  of  it  also  occurs  in  Meiga,  Ander- 
son, Union  and  Campbell.  Its  presentations  and  charnctera 
have  been  already  given  in  the  Second  Part  of  the  Report,  and 
to  this  reference  must  be  made.  It  will  be  seen  that  there  are 
two  distinct  beds  of  this  marble.  One  of  these,  the  lower  part 
of  which  is  sometimes  whitish  marble,  is  described  on  pages 
23«-239;  the  other  on  pages  244  and  245.  Both  ot  them  are 
confined  to  the  belts  on  the  Map  colored  blue.*  Each  of  them 
outcrops  in  several  long  narrow  ranges. 

13il.  The  iithologioiil  character  of  these  marbles  is  given  in  J?  60a  and 
683.  The  marljle  of  Middle  nnd  "West  Tennessee  is  of  the  same  nature 
and  equal  \a  much  of  that  of  East  Tennessee,  but  inferior  to  the  best. 

1342.  In  the  Eastern  Valley  this  variety  appertains  to  the  Trenton  and 
NashviileSerias;  in  Franklin  Couuty  it  is  Afos/iuiZie,  and  in  tha  "Wustorn 
Valley  MeniscuB,  or  Niagara. 

1143.  Production. — This  marble  has  been  extensively  quar- 
ried at  Keveral  points  in  East  Tennessee.  Sloan's  Quarry,  in 
Knox  County,  is  mentioned  in  §  608,  and  the  National  Qiinrry 
in  Hawkins,  in  §  609. 

I  have  very  recently  been  informed  that  a  quarry  has  been 
opened  on  the  farm  of  Dr.  James  Blair,  in  the  vicinity  of  Lou- 
don, and  that  variegated  marble  is  now  being  shipptd  twi'th 
from  this  point. 

There  is  no  limit  to  the  quantity,  and  Tennessee  could  sap- 
ply  the  world. 

1344.  The  systematic  working  of  marble  appears  to  have 
boon   commenced   in  Hawkins  County.     The  marble   in   tiiis 
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county  outcrops  in  a  line  which  ie  about  twelve  milos  long,  and 
runs  in  a  north eastei'ly  and  southwesterly  course,  thi-ough  a 
portion  of  the  valley  next  west  of  that  in  which  Bogersville  is 
located.  It  is  not  represented  on  the  Map,  but  the  belt  of  Tren- 
ton and  Maskville  rocfts,  of  which  it  is  one  of  the-  memheps,  ia, 
(§  613.)  This  belt  is  the  blue  band  next  west  of  RogerBville, 
and  in  this  the  marble  lies.  (See  section  in  §  761.) .  Several 
quarries,  at  distant  points,  were  opened  on  this  line  many 
years  ago,  and  furiaished.  marble  of  the  first  quality. 

1345.  In  April,  1838,  the  "Rijgeraville  Marble  Cotnpany"  was 
formed,  by  gentlemen  in  and  neair  Rogereville,  for  the  ptirpoae 
of  "sawing  marble,  and  establishing  -a  marble  factory  in  the 
vicinity  of  Eogersville."*  Orville  Elce,  Esq.,  was  elected 
President,  and  S..  D.  Mitchell,  Secretary-  The  company  opera- 
ted to  a  limited  extent,  for  several  years,  erected  a  mill,  and 
sold  several  thoonand  dollars'  worth  of  marble  annually,  which 
was  mostly  distributed  in  East  Tennessee. 

In  1844,  the  company  sold  out  to  Mr.  Eico,  who,  on  a  mod- 
erate scale,  has  perseveringly  and  successfully  carried  on  the 
business  ever  since.f 

1346.  Mr.  R.  sent  a  block  of  the  "light  mottled  strawberry 
variety"  to  the  Washington  Monument.  This  was  called  the 
"Hawkins  CoMK(y.BteA,"  and  bears  the  inscription,  "FtomMam- 
kins  County,  Tennessee."  Another  block  of  one  of  the  best  va- 
rieties, was  sent  by  actof  the  Legislature,  which  wasoalled  the 
"State  Block." 

1347.  These  blocks  attracted  the  attention  of  the  Building 
Committee  of  the  National  Capitol,  who,  altboagh  they  had 
num'-rona  Specimens  from  all  parts  of  the  Union  before  them, 
decided  in  favor  of  the  East  Tennessee  marble. 

An  agent  was  6oon  after  sent  by  them  to  ascertain  whether 
or  not  it  could  bo  obtained  in  quantity,  who,  when  on  the 
ground,  had  no  difficulty  in  satisfying  himself  aa  to  that  point. 

1348.  As  the  result  of  these  circumstances,  an  extensive 
quarry  affording  an  excellent  material,  was  Opened  at  a  point 
about  nine  miles  southwest  of  Eogersvilic,  where  the  Holslon 


marble  by  the  fa? 

otion,reBultmgms 
arable  opinioa  eip 

loy  thing  praelieal, 
resBed  with  refere 

jice  to  it  by  Dr.  Troost. 

he  elegant  resldf 

™e,  "Marbie  Hal 

L."  four  miles  bel 

ow  BogeraTJlle,  and  built  by 

iD.Google 


MINERALS   NOT    OBES   AND   HOCK-MATERIAL.  509 

Eiver  intersects  the  marble  range.  The  rook  here  is  in  good 
part,  massive,  and  aevera!  hundred  feet  in  width.  The  location 
of  the  quarry  is  excellent,  and  admits  of  the  easy  transporta- 
tion of  the  bloQkato  fJie  bo^ts.  Many  thousand  cubic  feet  of 
marble  waa  sent  off.  It  was.  taken  down.  the.  river,  and  then 
by  railroad  to  Charleston  or  Savannah,  where  it  was  shipped 
for  Washington. 

1349.  A  good  use  has  been  mnde  of  this  marble  in  the  Capitol  at  Wash- 
ington. The  balustrades  and  columns  of  the  stairs  leading  up  to  the  House 
and  Senate  galleries,  the  walls  of  the  Marhle  Room,  and  other  parts  of  the 
building,  are  of  Tennessee  marble.  It  doubtless  forms  half  the  ornamental 
marble  there.     As  an  ornamental  material,  it  has  few  superiors  of  its  kind. 

1350.  Mr.  Jaoes  Sloan  opened  his  quarry  (|  608)  in  1852. 
The  range  is  intersected  by  the  East  Tennessee  &  Virginia 
Eailroad,  and  also  by  the  Holston  Eiver.  It  has  been  stated 
that  the  variegated  marble  of  the  Capitol,  at  Nashville,  came 
from  this  point...  Mr.  S.  also  furnisbed  marble  from  the, same 
quarry  for  the  State  Capitol  of  Ohio, 

In  1856,  manufactured  marble  sold  in  K:no5:vilIe  at  an  aver- 
age price  of  13.00  piCr  cubic  foot,  and  in  Nashville  at.  1-1.50. 

2,      ■WHITISH    VARIEGATED   MARBLE. 

1351.  Thisvarietyforras  theJowerpart  of^the  Red  and  Gray 
Marble  Bed  already  referred  tp  on  page  236,  and  is  particularly 
spoken  of  in  §607. 

It  is  a  coralline,  sparry,  and  as  stated,  a  grayish  white  rock. 
The  white  ground  of  much  of  it  ia  mottled  with  pink  or  red- 
dish 8pot«;  it  is  then  called  Strawberrif  Marble.  The  reddish 
variegated,  sometimes  presents  the  same  character.  The  two 
varieties,  indeed,  ran  into  each  other,  there  being  no  essential 
difference  between  them. 

1352.  I  have  already  mentioned  Col.  Williams'  quarry,  near 
Knoxville.     (See  §  607,  and  note  at  the  bottom  of  page  237.) 

A  large  amount  of  marble  has  been  taken  from  this  quarry. 
Several  factories  in  Knoxville  have  worked  it  extensively. 
There  is  no  superior  building  rock  in  the  State. 

1343.  Eivomiles  east  of  Knoxville,  at  M.ecklenburg,  a  beau- 
tiful bluff  of  the  same  marble  ia  boldly  exposed  on  the  French 
Broad  Eiver,  near  its  mouth.  This  has  already  been  men- 
tioned. The  upper  part  is  variegated  with  light  flesh-colored 
points  and  j 
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Similar  gray  marble  oeenra  about  a  mile  cast  of  Athens,  in 
McMinn,  and  atm.any  otlier  points. 

3.      DULL   VARIEGATED    MAONESJAN    MARBLE. 

1354.  Theesti-eme  upper  part  of  the  Knox  Dolomite  is  often 
a  gray  and  dull  red  dish -brown,  mottled  rock,  which  makes  a 
good  building  material,  and,  Bometimes,  a  fair  marble.  This 
has,  however,  been  sufficiently  described.  (See  §§  539  and  554.) 

1355.  At  Chattanooga,  associated  with  the  raarble  above,  are  layers 
highly  argillaceous,  which,  when  weathered,  form  a  variegated  material, 
easily  cut,  and  worked  into  fancy  objects.  The  Union  soldiers,  during  the 
war,  amused  tbemselyea  by  cutting,  or  turning,  ink-stands,  pipes,  paper- 
weights, boscs,  picture-frames,  etc.,  out  of  this  material.  These  were  sent 
home  as  memorials,  and  as  specimens  of  "Chattanooga  Marble."  There 
were  two  or  three  workshops  where  the  manufacture  of  these  articles  was 
carried  on  in  a  business  like  way. 

4.      BLACK   AND   DARK    BLUE   MARBLES. 

1356.  At  many  points  in  East  Tennessee,  are  black  or  dark- 
blue  limestonea,  especially  in  the  extreme  eastern  counties, 
which  arc  susceptible  of  a  good  polish,  and  would  make  hand- 
some marble  slabs.  At  many  points,  moreover,  these  rocks  are 
traversed  by  white  veins  of  calcite,  and  in  such  cases,  particu- 
larly if  of  the  proper  grain,  might  be  worked  up  into  desira- 
ble marble.  I  have,  however,  spoken  of  these  already.  See 
§§  555  and  556.  In  some  parts  of  the  Valley,  especially,  east- 
ward and  southward,  the  Maclurea  Limestone,  (page  232.)  is 
compact  and  almost  black,  and  would  make  a  fair  marble. 
Much  of  it  also  is  traversed  by  a  net-work  of  white  veins. 

5.    BRECCIA    AND    CONGLOMERATE   MARBLES. 

1357.  A  brecda  is  any  rock  composed  of  angular  fragments,  or  at  most, 
of  fragments  but  little  rounded,  firmly  cemented  in  a  solid  mass.  A  lime- 
stone of  this  character,  if  made  up  of  fragments  of  different  colors,  or  ot 
different  shades  of  color,  and  susceptible  at  the  aaroe  time,  of  a  good  polish, 
constitut«a  a  marble  which  ia  often  very  beautiful.  A  slab  of  it  is,  in  fact, 
a  fuitive  momic,  the  component  pieces  of  which,  are  irregular  in  outline,  and 
promiseuoualy  arranged. 

1358.  Marbles  of  this  sort  ocenr  in  the  valleys  and  covea 
among  and  bordering  the  Unaka  ridges.  They  have  been  re- 
ferred to  in  |§476  and  557. 

Dr.  Troost,  in  his  Fourth  Eoport,  referring  to  the  marbles 
of  Bast  Tennessee  generally,  says :     "I  have  seen  there,  broe- 
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eia  marble,  which  surpasses  any  thing  I  know."  He  doubtless 
refers  to  those  of  the  TJnaka  region. 

l.'JSg.  A  locality  of  conglomerate  marble — a  rock  in  which  the 
component  ft-agments  are  rounded  and  a  polished  section  of 
which  presents  a  variety  of  circular,  instead  of  angular  patch- 
es— baa  been  observed  at  the  end  of  Star's  Mountain  in  Me- 
Minn.  Another  occurs  in  Greene  County.  Such  marble  is 
also  seen  on  the  Little  Tennessee,  in  Blount  and  Monroe  conn- 
tioB,  and  at  other  points. 

These  breccia  and  conglomerate  dolomites  and  limestones, 
are  comparatively  of  limited  extent. 


MILLS  TONE  a.    (15.) 

1360.  Several  of  the  Tennessee  formations  snpply  millstones, 
some  of  which  are  of  excellent  quality. 

The  gneissoid  and  white  quartz  millstones,  of  the  Metamorpbie 
G-roup,  are  spoken  of  in  §  411. 

The  chert  of  the  Knox  Dolomite  sapplioa  excellent  millstones. 
(See  §  559.)  This  has  been  made  into  millstones  at  a  number 
of  points  in  East  Tennessee,  At  Big  Spring,  in  Claiborne 
County,  Col.  Hugh  Jones  manufactured,  during  his  life  time, 
not  manj?  less  than  100  pairs  of  stones  from  this  chert.  They 
were  quite  in  demand,  and  were  considered  to  be  equal  to  the 
French  buhrstone. 

The  Nashville  Formation  furnishes  a  bed  of  millstone -grit 
in  Sumner  County.    (See  §  739.) 

Millstones  for  grinding  corn  have  frequently  been  made 
from  the  conglomerate  of  the  Coal  Measures. 

Dr.  Trooet,  in  his  Third  Eeport,  speaks  of  a  superior  kind 
of  "siliceous  millstone"  near  Harpeth  Eiver.  I  have  not  seen 
this,  but  suppose  it  to  be  some  layer  of  chert,  in  the  Siliceous 
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The  ehert  of  the  Knox  Dolomite,  where  used  ae  atove,  is  a 
true  buhrstone. 

ROOFING    SLATES.     (IH.) 

1361.  The  roofing  slatus  of  Tennessee  are  confined  to  the 
Ocoee  GroTip.  They  may  ho  fhund  in  the  countios  of  Polk, 
McMinn,  Monroe,  Blount,  Sevier,  and  Cocke.  See  §§  436, 
472.     (Compare  §871.) 

The  great  presentation  of  slate  on  the  West  Fork  of  Little 
Pigeon,  in  Sevier  County,  is  unusual.    See  %%  448  and  449. 

1362.  Dr.  Troost,  in  his  Siith  lioport,  thus  speaks  of  one  of  the  bands 
of  roofing-alate  fouqd  in  thp  southeastern  purt  of  Sevier ;  "  This  is  a  very 
eitenaive  tract  of  slate,  and  from  the  Buperflcial  examinHtion  to  whicti  I 
could  subject  it,  no  quarries  having  yet  been  made  in  it,  seems  to  be  of  an 
excellent  quality.  I  have  seen  slabs  of  it,  which  have  been  detached  by 
Bome  natural  cause,  from  ten  to  twelve  feet  square,  and  of  uniform,  thick- 
ness, perfectly  level  and  sonorous." 

1868.  8!ate  used  for  roofing  is  generally  flf  a  dark-bluish  or  purplish 
color.  The  color  is  not,  howe.Ter,  in\pDrtapt,  "T9  be  a.  good  material  for 
roofing,  it  should  split  easily  into  even  slates,  and  admit'  of  being  pierced 
for  nails  without  fracturing.  Morepver,  it  ishouW  not  be  absorbent  of 
water,  either  by  the  surface  or  edges,  which  may  be  tested  by  weighing, 
after  immersion  for  &  wWle  in  'WRter.  It  should  also  be  free  from  pyrites, 
and  every  thing  that  can  undergo  deconjposition  on  cspoaure."* 

PLAGSTONIS.    (17.) 

1364.  When  rocks  split  readily  into  thin  tough  layers,  or 
slabs,  they  are  called  flagstones;  and  are  used  for  pnviug  par- 
poses. 

Such  slabs,  of  good  quality,  are  greatly  in  demand  in  cities 
and  large  tO*ns,  and  a  quarry  of  them,  favorably  located  for 
transportation,  is  often  valuable.  As  an  evidence  of  this,  I 
refer  to  the  fact  that  in  Nashville  now,  as  a  substitute,  masses 
of  limestone  are  slowly  sawed,  at  comparatively  great  expense, 
into  paving  stones. 

1365.  Excellent  sandstone  flags  occur  in  Morgan  County,  not 
fer  from  Hontgoniery. 

Many  of  the  roofing  slates  of  the  Uaaka  region  might  be 
used  as  flagstoues.    They  could,  also,  be  manufactured  into 
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mantles,  slabs  for  tables,  and  other  similar  articles.  Slate  lias 
been  uaed  of  late  years  to  a  considerable  extent,  as  a  substitute 
for  marble. 

See,  also,  with  roferoiice  to  flagstones,  §§  622,  699,  735,  and 
934. 

BUILDING   MATERIALS.     (18.) 

1366.  It  may  appear  superfluous  to  epcak  of  the  building 
materials  of  a  State  in  which  limestones  and  sandstones  are  so 
abundant;  nevertheless,  much  might  be  said  with  reference 
oven  to  our  common  rocks,  that  ■would  bo  suggestive,  and  have 
a  direct  practical  bearing.  It  is  not  proposed,  however,  to 
enter  upon  a  general  consideration  of  these  materials,  but 
simply  to  bring  together  the  paragraphs  of  the  Eeport  in 
which  special  rocks  have  been  mentioned. 

Tennessee  "granite,''  as  a  building  material,  has  been  spoken 
of  in  §  410.  For  notices  of  other  materials,  see  |§  554,  665, 698, 
726,*  735,  822,  884,  934  and  the  last  of  Chapter  XII.  The  sec- 
tion on  marble  might  be  included  with  these  references.  (Com- 
pare §  871.) 


HYDRAULIO   LIMESTONES.    Uo.l 

1367.  The  fact  has  been  mentioned  that  the  blue  linaestonc 
flags  exposed  at  many  points  on  and  in  the  vicinity  of  the  Ten- 
nessee River,  in  Hardin,  Wayne,  Perry  and  Decatur  counties, 
will,  when  burnt,  yield  hydraulic  cement.  See  §§  716  to  718. 
But  little  attention  has  been  paid  to  the  manufacture  of  this 
material  outside  of  the  region  spccifled. 

Kear  Knoxville,  hydraulic  cement  has  been  made  from  the 
Brown  Shale.    See  §  638. 

Large  quantities  of  cement  are  used  in  Tennessee.    It  comes 

"  With  rfterenoe  to  Iho  ffiuk  out  of  which  the  Capilol,  at  Nashville,  is  built,  see  (2) 
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mostly  from  abroad.     We  ought,  and  it  ia  hoped  Koon  will, 
manufacture  every  pound  we  use, 

1368.  The  following  ia  from  tho  "Geology  of  Canada,"  p.  804. 
It  is  a  good  presentation  of  tlie  character  of  cement-making 


"Certain  impure  limestones  yield  by  oalcination,  a  aubetaneo  which,  in- 
stead of  slaking  with  water,  like  ordinary  lime,  forms  will  it  a  paste,  which 
after  a  greater  or  Ibss  lapse  of  lime,  sets  or  becomes  hard,  CTen  under  ■water. 

This  property  is  now  kcoivn  tfi  dipend  upon  nn  admiiture  of  clay  or  sili- 
cate of  alumina,  containing  an  alkali;  end  artificial  mixtures  are  prepared 
by  mingling  chalk,  or  any  other  carbonate  of  lime,  wilh  a  proper  quantity  of 
clay,  and  calcininj  the  misture.  In  this  way  the  so-called  Forlland  Cetnmi, 
and  miiny  other  similar  compositions,  are  prepared,  both  in  England  and  in 
France.  The  poizwilana  of  the  Italians,  and  the  trass  of  the  Germans,  are 
argilluceoui  materia  Is  of  volcanic  origin,  which,  when  mingled  with  pure 
lime,  yield  hydraulic  cements;  and  thise  substsnces  may  also  be  imitated  by 
calcining  ordinary  clays,  and  then  grinding  them  to  powder.  When,  however, 
natural  admixtures  of  clay  and  carbonate  of  lime  can  be  obtained  in  ahund- 

paraliona.  When  a  limestone  contains  ten  or  fifteen  per  cent  of  clay,  it 
jielda  a  mortar  which  hnrdena  almost  immediately  uoder  Water.  The  pro- 
portion of  clay  may  even  rise  to  sixty  per  cent.,  without  destroying  this 
properly.  Mognesian  limes  yield  hydraulic  cements  equally  good  with  those 
of  pure  lime;  and,  aa  already  noUced,  amialureof  toftgnessa  with  poiiuoUvna 
or  with  oaleint'd  clay,  forms  a  valuable  waier  cemeat.' 

CLAYS.     (20.) 

1369.  The  under-clays  of  the  coal  beds  at  very  many  points, 
are  a  good  fire-clay.  Most  of  the  coal  seams  havo  such  under- 
clays.  See  pages,  370,  372,  373,  374  and  380;  also,  .Etna  Sec- 
tion, page  383;  and  Look  oat  Mountain  Section,  page  385;  as 
well  aa  most  of  the  remaining  sections  of  the  Coal  Measures, 
in  Chapter  XII.  See,  also,  notices  of  clay  in  §§  907,  908  and 
1141. 

1370.  At  many  points  in  Hickman,  Perry,  and  the  counties 
in  the  vicinity  of  the  Tennes^e  Eiver,  the  shales  of  the  Me- 
niscus Formation,  (§§  807  and  811,)  yield  by  weathering,  pot- 
ter's clay.  On  the  Sulphur  Fork  of  Beaver  JJam,  in  Hickman, 
such  clay  is  used  by  Mr.  Adam  Coble  for  making  a  brick  red 
stone-ware.  Mr.  C.  colors  some  of  his  ware  with  black  man- 
ganese obtained  in  the  vicinity.  The  clay  is  obttiined  from  be- 
neath the  Black  Shale. 
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I  also  eali  attention  here  to  tliesi'Kceous,  chalky  material  of 
Wayne,  in  §  885. 

GREEM"  SAND,  OR  GREEN"  MARL.     (21.) 

1371.  This  substance,  and  the  use  to  which  itmay  he  applied, 
have  been  noticed  in  §§  1097,  1112  aud  1113.* 

The  following  are  analyses  of  the  green  sand  of  McNairy 
County,  by  Troost.  Phosphoric  acid,  which  is  doubtless  pres- 
ent in  the  marl,  does  not  appear  to  have  bee 
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1372.  In  the  State  of  Kew  Jersey  green-sand  similar  to  that 
of  "West  Tennessee,  has  been  extensively  used  as  a  fertilizer. 
The  following  arc  analyses  of  some  of  the  best  samples  of  the 
green-sand,  or  marl,  raised  and  sold  in  that  State.f 
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1373.  It  ia  stated  in  §  1097,  that  Green  Sand  contains  grains 
of  a  soft  greenish   mineral,    called   glauconite.     The   following 

*Dr.  Trooat  mentions  the  marl  of  West  Tennessee  in  hia  Third  Report,  as  for  jjaivk 
as  1835;  as  well  as  in  several  of  hie  SHOOeeding  reports. 
tFrom  the  "Geology  of  Sew  Jersey,"  by  George  H.  Cook,  Stole  Geologist,  IMCS. 
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analyses  of  the  j)Mre  mineral  arc  taken  from  tlie  Now  Jersey 
Beport,  page  281 : 
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1374.  It  18  seen  from  this  table,  that  glauconite,  when  pure, 
does  not  contain  phosphoric  acid,  the  most  important  constitu- 
ent of  Green  Sand.  The  value  of  themarl  as  a  fertilizer,  does 
not  depend  upon  fhe  relative  proportion  of  glauconite,  as  stated 
in  §  1112,  unless  we  include  with  this  the  phosphoric  acid. 

1375.  The  constituenta  which  give  value  to  the  Green  Sand 
are  phosphoric  acid,  potash,  sulphuric  acid  in  combination  with 
lime  as  gypsum,  soluble  silica,  oxide  of  iron,  and,  perhaps,  mag- 
nesia.— Cook.  To  these  must  be  added,  in  calcareous  maris, 
carbonate  of  lime.  Prof.  Cook,  in  order  to  supply  data  for  the 
determination  of  the  value  of  any  sample  of  marl  to  the  farmer, 
estimates  the  most  important  ingredients  to  be  worth  (in  the 
marl)  as  follows : 


Phosphoric  Acil 
Sulphuric  Ac  ^ 

Potash  

Carlxinata  of  Lime 


-.12  50  tcr  100  lbs. 


That  is  to  say,  a  quantity  of  marl  containing  as  much  as  100 
pounds  of  phosphoric  acid,  will  be  worth  113.50  for  this  ingre- 
dient alone,  and  if  it  contain  also  200  lbs.  of  potash,  it  will  bo 
worth  $2  more,  making  $14.50  for  both  ingredients,  and  so 
with  the  rest,  each  adding  something  to  the  value. 

1376.  About  owe  mi'ffioit  tons  of  Green  Sand  are  used  annu- 
ally, as  marl,  in  New  Jersey.  It  sells  for  from  35  to  75  cents 
a  ton  at  the  pits,  according  to  quality. 

1377.  These  facts  are  stated,  in  order  to  call  the  attention 
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of  enterprising  farmers  in  West  Tennessee  to  the  value  of  tliis 
substance  as  a  fertilizer,  I  quote  further  from  the  Geology  of 
New  Jersey, 

''The  marl  which  hn.9  been  described  in  the  preceding  pages  has  been  of 
incaloulable  ralue  to  the  ctinnfrj  in  which  it  is  found.  It  ha?  raised  it  from 
the  lowest  stage  of  agricultural  exhaustation  to  a  high  Biate  of  improvement. 
Found  in  places  where  no  capital  and  but  little  labor  were  needed  to  get  it, 
the  poorest  have  been  able  to  avail  themselves  of  its  benefits.  Lands  which, 
in  the  old  style  of  CuRivation,  had  to  lie  fallow,  bjthe  use  of  marl  produce 
heavy  crops  of  cloTer,  and  grovr  rioh  while  resting.  Thousands  of  acres  of 
land,  which  had  been  wurn  oat  and  left  in  oommous,  are  now,  by  the  use  of 
this  fertiliier,  yielding  crops  of  the  lineat  quality.  Instances  are  pointed 
out  everywhere  in  the  marl  diatriot  of  farms,  nhieh,  in  former  limes,  would  not 
support  a  family,  hut  are  now  malting  their  owners  rich  from  iheir  produc- 
tiveness. Bare  sands  by  the  application  of  marl  are  made  to  grow  clover, 
and  then  crops  of  corn,  potatoes  and  wheat.  What  are  supposed  to  be  pine 
bairens,  by  the  use  of  marl  are  made  into  fruitful  land.  The  price  of  land 
in  this  region  was  considerably  below  that  in  the  northern  part  of  the  State 
forty  years  ag(^  now  that  the  lands  are  improved  their  prices  are  higher  than 
those  in  the  northern  part  of  the  State,  though  even  there  they  are  higher 

these  lands 

'It  wjuld  be  difficult  to  calculate  the  advantages  which  the  &tafe  has 
gained,  and  will  jet  derive  from  the  use  ul  marl  It  his  ^lieadj  saved 
some  districts  from  depopulation,  and  inuieaEed  the  inhabitants  of  others, 
and  may  one  diy  oontiihute  to  concert  the  sandy  and  pine  ileterta  into 
legnns  of  agricultural  wealti  — Gordons  Hisim-y  and  Cfa-etteer  a/  Nim  Jer- 
uy — Part  2,  p.  5. 

This  prediction  is  fast  being  fulfil  lea. 

"The  marl  is  in  the  form  of  an  earth,  and  is  dugwith  tpades,  or,  if  very  com- 
pact, is  looiened  by  grubbing  hoes;  and,  when  fairly  cr«aililecl|  as  it  soon  is 
by  the  sua  and  air,  it  is  as  easily  bandied  as  sand.  It  can  then  be  spread 
evenly  over  the  surface  of  the  ground.  The  quantity  used  varies  with  the 
quality  of  the  marl,  and  the  crop  to  which  it  is  applied.  In  Eastern  Mun- 
mouth,  where  the  Lower  Marl  Bed  is  largely  developed,  and  is  rich  in  pow- 
dered carbonate  of  lime  and  poor  in  phosphoric  aciJ,  it  is  useil  in  enormous 
quantities,  and  never  injures  crops,  but  on  the  contrary  is  of  the  greatest 
utility.  From  one  hundred  to  two  hui.dred  tons  t-)  the  acre  are  not  uncom- 
mon. Marls  of  any  kind,  which  are  acid  from  containing  sulphate  of  iron  or 
sulphate  of  alumina,  are  applied  sparingly  and  with  care,  Ifput  on  pota- 
toes in  the  hill  the  sprouts  Mre  killed  by  them,  and  a  dressing  of  fifty  Ions 
to  the  acre  has  sometimes  destroyed  all  vegelatiou.  The  safe  way  of  u^ing 
such  marls  is  found  to  be  upon  well  limed  lands,  or  else  in  dressings  of  from 
ten  to  twenty  tons  per  acre,  or  else  composled  with  lime.  Tbosn  marls  which 
contain  no  carbonale  of  lime,  bat  are  rich  in  phosphoric  acid,  are  usod  in 
quantijiea  of  Irom  five  to  twenty  tons  per  acre. 
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'Tn  Bome  placaa  tlie  mnrl  is  ao  strongly  Bcid  Ihat  it  is  not  used,  the  labor  of 
composting  it  with  lime  being  mora  than  it  is  thought  worth.  It  cannot, 
however,  be  loo  strongly  insisted  upon,  that  lime  will  oertainlj  correct  Ihe 
injurious  effects  of  such  marls,  and  no  cases  ran  pro1]ably  be  found  but  what 
one  bnshel  of  slaked  lime  to  ten  bushels  of  marl  will  be  sufficient  for  the 
purpose,  and  generally  a  half,  or  ot«b  n  quarter  of  Ihiit  amount,  will  be 
enough.  The  effect  of  the  lime  is  to  decompose  the  aulphnte  of  iron  or 
alumina  and  form  sulphate  of  lime  (plaster,)  which  is  a  vnluable  ferliliicr, 
and  would  greatly  improve  the  quality  and  effects  of  the  marls,  so  that 
these  poison  or  bliKk  marls,  when  properly  correotert,  are  more  valuable 
than  those  which  are  not  poisonous.  This  is  abunJanlly  verified  by  the  ei- 
perience  of  good  farmers," 

1378.  Professor  Cook,  after  giving  many  details  and  facta 
bearing  npon  the  application  of  the  naarls  in  New  Jersey,  draws 
the  following  practical  conclusions: 

1.  That  the  most  valuable  marls,  and  (hose  which  will  best  pay  the  coat  of 
lOQg  transportation,  are  those  which  coulain  the  largest  pereeiilBge  of  phos- 
phoric acid. 

2.  That  the  most  durable  marls  are  those  containing  carbonate  of  lime,  tho 
more  the  better, 

3.  That  greenaands  conlainitig  but  lillle  of  eilher  phosphoric  acid  or  car- 
bonate of  lime,  become  active  fertilizers  when  composted  with  quiok-lime, 

4.  That  marls  which  are  acid  and  b'irning  from  containing  sulphate  of 
iron,  can  be  rendered  mild  in  properties  and  useful  as  ferliliicrs,  by  compost- 
ing (hem  with  lime. 

5.  That  crops  particularly  improTed  by  it  are  all  forage  crops,  grass,  clo- 
ver, etc.;  for  these  the  green  marl  may  be  spread  upon  the  surface  to  the 
amountof  from  one  hundred  to  four  hundred  bushels  per  acre.  The  crop  is 
generally  doubled,  and  in  some  crises  quadrupled,  by  ihis  application. 
Other  marls  ma>t  be  need  in  larger  quantities,  but  will  produce  good  results. 

Potalott.  For  this  crop  marl  seems  to  be  a  epecific.  It  does  not  materially 
increase  the  growth  of  vines,  and  the  yield  is  not  much  greater,  but  the  pota- 
toes are  smoother  and  faijer  in  the  skin  and  dryer,  and  of  better  quality  when 
boiled.  The  marl  ia  put  on  the  potatoes  in  (he  hill  at  planting^  if  not  acid, 
it  Is  thrown  directly  on  the  tuber;  if  acid,  the  potato  is  first  covered  by  earth 
and  the  marl   thrown  on  or  beside   that.     Trom   five  to  thirty  tons  may  be 

Buckniheal.  Most  remarkable  effects  upon  thia  crop  are  produced  by  marl. 
Two  and  a  half  tons  or  fifty  bushels  to  the  acre,  spread  on  after  sowing,  have 
caused  an  equal  amount  of  buckwheat  to  grow  on  land  which  otherwise  was 
not  worth  cultivating. 

Wheat,  ryo,  oats  and  corn,  are  improved  by  the  use  of  marl,  though  not 
with  the  striking  results  seen  on  the  crops  before  mentioned.  It  is  applied 
as  a  top-dre.-sing  on  the  prepared  ground,  is  spread  on  the  surface  before 
plowing,  is  worked  in  the  hill  or  drill,  or  is  conipoated  with  barnyard  manure 
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and  spread  on  the  ground  according  to  the  farmer's  judgment,     Froii 
thirty  tons  and  even  more,  may  be  need  npon  an  acre. 

With  any  kind  of  gnrden  or  field-arop  it  may  be  used,  and  will  bo  b 
both  to  the  crop  and  soil.     It  ia  free  from  the  seeds  of  weeds,  is  d 
nend  it  to  any  anug  farme 


1379.  Sat  Manure. — It  may  bo  well  to  mention  in  this  jilaee, 
the  fact  of  the  occurrence  of  heaps  and  beds  of  hat  excrements 
in  many  of  the  limestone  caves  of  Tennessee.  This  substance 
is  in  considerable  quantity  in  the  parts  of  the  caves  that  Iiave 
not  been  disturbed  by  the  nitre -makers.  The  heaps  met  with 
are  the  accumulations  of  scores  of  j'ears.  This  manure  is  valu- 
able as  a  fertilizer,  and  has  been  nsed  locally  with  good  effect., 
I  have  recently  received  the  following  information  ; 

Dr.  I.  W,  Sparks,  of  Baltimore,  is  now  manufacturing  a  fer- 
tilizer which  he  terms  '■  nitro-ammoniated  gnano,"  at  the 
Hebeling  Cave,  in  Warren  County,  Tennessee.  It  is  composed 
of  bat  manure,  nitrous  earth,  and  the  leached  ashes  which  have 
been  used  in  the  manufacture  of  saltpetre.  Dr.  Sparks  claims 
that  there  are  at  least  30,000  tons  of  bat  manure  in  the  portion 
of  the  cave  he  has  explored,  and  that  the  nitrous  earth  is 
inexhaustible.  He  ships  this  material  to  Baltimore.  The 
trials  made  with  it  last  year  have  demonstrated  its  value  as  a 
fertilizer  for  tobacco  and  all  root  crops. 

MINERAL  WATERS.     (22  ) 

1380.  Mineral  springs  in  Tennessee  are  very  numerous,  and 
of  many  varieties.  A  full  account  of  them  would  make  a 
volume  iti  itself  No  thorough  investigation  of  these  springs 
has  been  made,  and  but  few  complete  analyses. 

1,  Sulphur  Springs  abound  in  all  divisions  of  the  State. 
They  flow  often  from  limestone  formations;  as,  for  example,  in 
the  Western  Valley.  (See  §§  265-268.)  The  well  known  Sul- 
phur Spring,  at  Niahville,  is  also  an  example.  The  Black 
Shale  is,  however,  most  prolific  in  springs  of  this  character. 
(See  §  873a.)  The  sulphur  springs  mentioned  in  §419  have  their 
origin  in  this  formation, 

2.  Chalybeate  Springs  also,  are  plentiful,  and  are  found  in  all 
the  divisions  of  the  State,  The  cool,  inviting  summer -retreats 
of  the  Cumberland  Table-land,  like  Beersheba  and  Bon  Air, 
look  to  these  mainly,  for  their  supply  of  mineral  water.     (See 
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§  197.)  Chalybeate  waters  are  especially  cliaractcristic  of  the 
Coal  Measures. 

3.  Epsom  Salt,  and  Alum  Springs,  occasionally  occur.  Of  the 
first  class  is  the  water  of  Montvale  Springs  in  Blount  County, 
(§  801,  and  diagram,  page  190.)  The  water  of  the  sulphur 
springs  frequently  contains  EpBOm  Salt,  or  epsomite.  The  snl- 
phnr  springs  at  Bon  Aqua,  for  example,  west  of  Nashville,  con- 
tain more  or  less  of  this  salt.  There  is  also,  a  chalybeate  spring 
at  this  watering  place. 

The  Alum  W'ell  in  Hawkins,  is  mentioned  in  g  8C4. 


Section  VIII. 

METEORITES.     (23.) 

1381.  The  following  notice  of  a  meteorite,  which  was  seen  to 
fall  in  this  State,  was  published  in  1856,  in  my  lieconoois- 
sance : 

The  Lincoln  Meteotite. — Within  a  few  months,  another  small  meteoric 
mass  has  been  added  to  the  list  of  those  extra-terrestrial  bodies  whicl(  have 
fallen  within  the  liraitsof  Tennessee.  This  recent  visitor  is  a  stone,  weigh- 
ing, when  first  obtained,  three  pounds. 

An  esteemed  friend,  the  Eer.  T.  C.  BTake,  of  Cumberland  "University,^  to 
whose  Eeal  we  owe  a  knowledge  of  this  interesting  specimen;  has  furnished 
the  following  particulars  in  regard  to  its  hislory. 

It  fell  two  miles  west  of  Petersburg,  and  fifteen  northwest  of  Fajettev  ill  e, 
in  Lincoln  County,  about  halt  pa  I  th  o  ol  k,  P,  M.,  August  5,  J856,  du- 
ring, or  just  before,  a  seyere  ra  n  to  m  Its  fall  was  preceded  by  a  loud 
report,  resembling  that  of  a  la  g  c  nn  n  t  Uowed  by  four  or  five  leas  re- 
ports; these  were  heard  by  many  pe  n  n  the  surrounding  country. 
Immediately  after,  the  mass  fragment  was  seen  by  James  B.  Dooley, 
Esq.,  to  fall  to  the  ground.  It  app  acl  d  h  m  from  the  east,  appeared, 
while  falling,  to  be  surrounded  by  a  n  Iky  halo,  two  feet  in  diameter,  and 
fell  one  hundred  and  fifty  or  two  hundred  yards  from  him,  burying  itself 
about  eighteen  inches  in  the  soil.  When  first  dug  out,  it  was  too  hot  to  be 
handled. 

This  specimen,  which  now  lies  before  ns,  has  an  edge  broken  ofT,  reveal- 
ing the  character  of  the  interior.  Within  it  is  of  an  ashen-gray  color, 
varied  by  patches  of  while,  yellowish,  and  dark  minerals. 

"  NoH,  T.  C.  Blake.  D.  D.,  of  the  Bntracc  of  Peace,  at  NashvilU,. 
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"With  the  eiception  of  the  hrohon  edge,  it  is  covered,  and  when  first  oh- 
tained  was  entirely  covered,  as  most  meteorites  of  this  kind  are,  with  a  very 
thin  "black,  shining  eruBt,  as  if  it  had  been  coated  with  pitch;''  this  was 
doubtless  formed  by  the  fusion  of  its  outer  surface  ia  its  rapid  passage 
through  the  air. 

One  end  or  face,  which  may  be  regarded  aa  tlie  base,  has  an  irregular 
rhomboidfll  outline,  averaging  2|  by  2J  inches.  Placing  the  stone  upon 
this  end,  the  body  of  it  presents  the  form  of  an  irregular,  slightly  oblique, 
rhomboidal  prism.  The  upper  end,  however,  is  not  well  defined,  hut  runs 
up  to  one  side  in  a  flattened  protuberance,  giving  the  entire  specimen  a, 
form  approaching  roughly,  aJi  oblique  pyramid.  The  length  from  the  base 
to  the  apex  is  4^  inches. 

Three  adjacent  sides  are  rough,  being  covered  with  eavitiea  and  pits.  It 
is  likely  that  the  stone  has  been  torn  off  from  a  larger  mass,  or  from 
other  fragments,  along  these  faces. 

The  other  sides  are  smoother  and  rounded,  and  appear  to  have  consti- 
I  iited  a  portion  of  the  surface  of  the  larger  mass. 

The  specimen  acts  upon  the  needle;  fragments  of  it  readily  yield  parti- 
eliis  of  nicbeliferoua  iron  hy  trituration  in  a  mortar.  The  specific  gravity 
of  the  entire  specimen  is  3.20.     Its  weight,  in  its  present  condition,  3.S3  lbs. 

Professor  J,  Lawrence  Smith,  of  the  Medical  Department  of  the  Uni- 
versity of  Louisville,  has  analyzed  fragments  of  this  meteorite,  and  has 
kindly  furnished  ua  with  a  copy  of  the  result. 

The  mincrala  found  in 


"Pyroxene— principal  portion  of  the  mass; 

OrthoclaTe?  } -disseminated  through  the  mass; 

Nickeliferous  iron — forming  about  one  half  per  cent,  of  the  mass. 

In  addition  to   these,   there  are  specks  of  a  black,  shining  mineral,  not 
yet  examined. 

The  general  analysis  is  as  follows: — 

Silica 40.21 

Alumina 11.05 

Protoxyd  of  Iron 20.41 

Lime 9  01 

Magnesia 8.18 

Manganese 04 

Iron 50 

Biekel trace 

Phosphorus trace 

Sulphur 06 

Soda 82 

99.23 
1382.   Tennessee  Meteorites  in  General — There  aro  fAree  differ- 
ent Tennessee  meteorites  the  time  of  the  falling  of  which  is 
i  those,  many  others  have  been  discovered, 
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which  arc  known,  from  thoir  character,  to  be  of  the  same 
origiE.  Our  State  has  proved  itself  rich  in  these  wonderful 
messengers  from  tho  sky. 

For  the  benefit  of  those  who  may  desire  sueli  information,  a 
table  is  added  inelading  all,  so  far  as  I  know,  that  have  been 
described, 

TABLE   01'   TENNESSEE    METEORITES. 
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1383.  This  ia  a  brief  pavt  of  the  Report,  and,  like  Hia  one  just  ended,  JB 
to  a  great  ostent,  an  annotated  indes.  la  the  Secjod  Part,  I  have  noticed 
j;eneral!y,  the  soils  and  agricultural  features  presented  by  each  formation 
within  the  area,  or  the  areas  of  its  outcrop.  It  ia  proposed  here,  to  group 
these  soils  and  their  areas,  and  to  bring  together  the  scattered  notices. 

Much  remains  to  be  done,  before  the  subject  of  the  soils  of  Tennessee, 
their  kinds,  the  escelleneies  and  deflcienoics  of  each,  to  what  best  adapted, 
the  special  treatment  each  requires,  and  what  they,  in  general,  need,  to 
bring  them  up  to  a  maximutn  fertility,  can  be  presented  in  a  fiill  and  satis- 
factory way.  "What  follows  is  nothing  more  than  a  contribution  to  such  a 
presentation.  It  is  in  good  part,  an  outline  of  a  classification  of  the  soils, 
or  of  the  areas  containing  them,  from  a  geolc^icftl  point  of  view. 

1384.  At  the  last  is  added  a  supplementary  chapter,  on  climate,  consist- 
ing mainly  of  tables  prepared  by  Prof.  W.  M.  Stewart,  of  Qlenwood,  near 
Clarksville,  from  his  own  observations.  The  Slate  is  greatly  indebted  to 
this  learned,  accurate  and  indefatigable  observer.  Prof.  S.  has  kept  a  full 
and  unbroken  record  of  the  weather,  for  the  last  twenty  years.  These 
tables  are  supplementary  io  the  article  on  the  climats  of  the  State,  in 
chapter  I,  which  was  written  before  the  war.** 

"The  following  note  from  Prof.  Stewart,  beorina  on  periodic  osoillalions  in  the  an- 
nus! quantiliBs  of  rain  fallii^,  will  be  found  interesting.  It  is  introduood  here  as  a 
matter  of  conieuieQce.  "In  looking  over  m;  records.  I  think  I  can  trace  an  nsceuding 
line  fin  the  tables  of  preoipitation,)  in  the  advancing  years;  very  much  ^Igzn^ed  b; 
the  oaclllations  ftom  year  to  year,  batstlll  geanroUg  ascending.  Takingthe  yearlSfll, 
as  themiuimnm,  there  is  a  general  increase  in  the  annual  qnantitiesof  rain  which  cul- 
minates in  fl  maximom  in  lS6o.  The  tables  glTe,  It  <s  true,  a  double  curve,  but  the 
general  mean  line  is  nnmfstakoble.  It  would  appear,  therefore,  that  tlie  period  of 
theseobserTatlonEcovecsalittlemoFe  than  half  a  curve  of  osoiUation,  (IS  years,)  and 
that  a  whole  oseillation,  from  mazimum  to  maximmn,  would  require  thirty  years. 
The  tables  appear  to  show  that  for  1806  and  1887,  the  curve  makes  a  start  towards 
another  maximum.  Whether  this  will  be  realised  or  not,  will  remain  to  be  deter- 
mined by  ftiture  observations.  \9  it  seems  almost  cerlsin,  that,  in  other  meteorological 
phenomena,  thereare  saeh  periodieol  oscillations,  it  would  be  highly  interesting  to 
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OIIAPTEE    XVIII. 

SOILS  AND  AGKICULTURAL  FEATURES;  CLIMATIC  TAliLES. 

J  885.  Of  all  the  interests  in  any  way  growing  out  of  the  natural  resources 
of  the  State,  the  agricultural  are  by  far  tlie  moat  important.  We  hitve,  it 
is  true,  mines  of  iron  and  copper,  beds  of  coal,  quarries  of  superior  nifirhle, 
and  many  other  resources  of  the  kind,  all  in  ihe  aggregate,  conBtituting  a 
source  of  wealth  of  which  we  may  justly  be  proud.  Yet  these,  compared 
with  our  soils,  contribute  little  to  the  productive  capital  of  the  State,  and 
comparatively  as  little  to  the  thrift  of  the  people.  The  soils  are  erei-y- 
■where.  Every  man  has  an  interest  in  them,  and  they  are  not  leas  uniyer- 
sal  in  their  distribution  than  they  are  essential  to  the  prosperity  and  hap- 
piness of  all. 

1386.  It  has  "been  stated  in  §  23,  that  iJaneiy  in  natural  fea- 
tures ia  a  characteristic  of  Tenneaaee.  This  holds  good  in  the 
soils  as  well  as  in  the  rocks,  topography  and  climate  of  the 
State.  It  holds  good,  also,  in  agricultural  character,  for  this 
depends  upon  the  soil,  tho  topography,  and  the  climate,  and 
varies  with  them. 

1387.  The  climate  controls  the  soil,  to  a  considerable  extent, 
and  says  what  shall  spring  from  it  and  thrive,  and  what  shall 
not.  It  permits  cotton  in  the  southwestern  part  of  the  State, 
and  forbids  it  in  the  northeastern.  In  certain  regions  it  pre- 
maturely opens  flower  buds,  and  exposes  tender  germs  to  late 
killing  frosts,  while  in  others,  the  buds  arc  not  forced,  and 
escape  the  frosts.  A  knowledge  of  the  general  character,  as 
well  as  of  the  whims  of  the  climate,  is  desirable,  in  order  that 
we  may  control  our  work  accordingly.  For  that  reason,  such 
facts  hearing  upon  the  climate  of  the  State,  as  were  accessible, 
have  been  incorporated  in  this  Beport. 

1388.  In  the  latter  part  of  paragraph  315,  (which  see.)  it 
is  stated,  that  the  soils  are  derived  from  the  rocks  which  un- 
derlie them,  and  that  to  these  rocks,  for  the  most  part,  they 
owe  their  characteristics.     This  is  true,  and  hence  it  follows, 
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that  a  geological  map  is  a  map  of  the  soils.  The  only  practi- 
cable way  to  map  the  soils,  is  to  map  the  formations  beneath 
them.  The  geological  map  which  goes  with  this  Report,  is  an 
agricultural  one  in  so  far  as  the  boundaries  and  areas  of  the 
several  classes  of  soils  are  concerned.  Any  one  desiring  infor- 
mation as  to  where  are  limestone  soils,  sandstone  and  shale 
soils,  can  generally  find  it  by  studying  this  map  and  the  text 
■which  goes  with  it, 

1389.  The  map  presents  to  the  eye  the  several  great  agricultural  districts 
of  the  State,  e  jhlhits  their  relative  importance  as  to  the  areas  they  occupy, 
.ind  brings  them  prominently  before  ua  for  consideration,  and  diseussiun. 
A  larger  map,  going  stil!  mere  into  detail,  would  he  proportionally  more 
useful,  but  thie  is  highly  suggestive,  and  in  eonoection  with  the  test,  can 
be  used  to  good  purpose.  See,  for  example,  what  it  teaches  with  referenco 
to  the  Central  Basin  and  the  Camberliind  Table-land, 

1390.  Below,  the  principal  classes  of  soils  are  givon,  with 
more  or  less  of  detail.  The  notices  of  these  are  mostly  in  the 
paragraphs  given,  and  to  these  the  reader  is  expected  to  refer. 

The  alluvial  soils  are  not  included  hero.     (See  §  1164.) 

(1.)     CALCAREOUS    SOILS. 

1391.  The  soils  coming  from  the  diaiotegration  of  limestone, 
dolomites  and  calcareous  ehaSea,  are  the  best  in  the  State, 
These  present  many  varieties,  depending  upon  the  impurities 
contained  in  the  rock.  Sandy,  argillaceona,  fossiliferona,  lime- 
stones, like  those  of  the  Nashvillo  Formation,  yield,  perhaps, 
the  very  best  soils  wo  have.  Clayey  limestones  and  dolomites 
give  a  strong  and  excellent  soil,  especially  if  the  latter  contain 
fine  gravelly  chert  in  due  proportion.  Calcareous  sandy  shales 
are  often  overlaid  by  rich  arable  land. 

1392.  The  are^  on  the  Map  colored  blue,  (formations  3  and 
4;)  light  pink,  (form.  2c;)  red,  (form.  5d;)  and  the  areas  6, 
the  upper  part,  (LithostrotionBed,)  of  8((,  and  of  86,  are  under- 
laid by  calcareous  rocks,  and  are  the  most  desirable  agricul- 
tural regions  of  Middle  and  Bast  Tennessee. 

1393.  With  reference  to  the  Central  Basin,  see  ^§  227-249; 
also,  §§  694  to  697. 

As  to  the  Valley  of  East  Tennessee,  §§  90-168;  also,  gg  658 
to  660,  |§  827  to  534,  and  gg  572  to  576, 
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As  fo  the  Western  Valley,  §§  250-271;  aLso,  §§  827  and  870. 
Sec  in  addition,  §  217  and  §§  890  to  893.  , 
Also,  as  to  the  elopes  of  the  Table-land,  §  935. 

(2.)  SOILS  OF  WEST  TENNESSEE. 

1394.  These  are,  in  general,  nnderlaid  by  unconsolidated 
strata  of  Bands  and  clays.     See  §  1081. 

In  reference  to  the  topography  of  West  Tennessee,  see  272- 
294. 

The  soils  of  the  different  formations  are  spoken  of  in  §§1116, 
1142,  2S7  and  288. 

(S,)  SOIL  OF  THE  CUMBERLAND  TABLE-LAMD. 

1395.  The  area  of  the  Camherland  Table  land  is  presented 
prominently  on  the  Map.  The  topography  and  climatic  foa- 
turea  of  this  region  are  given  in  §§  169  to  205. 

This  is  a  large  portion  of  the  State,  and  deserves  more  study 
than  there  has  beou  time  to  give  to  it.  The  general  character 
of  its  soils  are  spoken  of  in  §§  1075  to  1077;  and  I  wish  it  to 
be  understood  that  I  do  not  represent  them  as  by  any  means 
equal  to  our  limestone  soils,  or  to  those  of  West  Tenncaseo. 
Nevertheless,  there  are  many  reasons  why  a  home  on  this 
Table-land  is  very  desirable.  With  good  management,  its 
lands  may  ho  made  very  productive. 

1396.  The  following  eommunieation  will  be  road  with  inter- 
est. It  is  from  the  pen  of  an  accomplished  gentlemen  and 
farmer,  who  has  resided  on  the  Table-land  for  many  years,  and 
whoso  name  baa  already  appeared  in  our  pages.     (§  198.) 

"  So  much  has  been  written  about  the  Table-land  of  Tennessee,  bj  inter- 
ested parties,  that  any  one  stating  the  plain  truth  will  be  Said  by  them  to  be 
sn  enemy  to  the  progress  of  the  State.  Sneh  persons  have,  in  my  opinion, 
been  a  real  rtrawbaok  upon  tho  pro?peritj  and  settlement  of  the  Table-land. 
It  is  true  of  a  country,  as  Washington  Irving  has  said  of  a  man;  'The  public 
■will  forgive  aman  any  thing  sooaer  than  being  overpraised.'  Soof  a  country, 
if  it  be  praised  for  that  to  which  it  is  not  entitled,  emigrants  on  being  dis- 
appointed, will  not  give  credit  for  its  real  merits. 

But  many  things  belonging  to  the  Table-landa  of  this  State  can  scarcely  be 
overpraised.  The  ivaler,  the  climate  and  the  health,  have  not  teen  fully 
valued  in  Ihe  estimate  of  this  part  of  our  State.  On  the  great  plateau  of 
Tennessee  the  soft,  limpid,  purity  of  the  water  ia  admired  by  all  observing 
travelers.  The  olimale,  equally  esempt  from  the  frigid  rigor  of  the  North 
and  the  debilitating  heat  of  the  South,  is  no  where  excelled  for  the  comfort 
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a  populalion.  Here  may  be  enjoyed  the  clearness  and  brightness  of  an  Italian 
atmosphere,  without  the  baleful  influence  oC  the  Maremma  marsh,  or  the 
debilitating  effects  of  the  African  sirocco.  Here  Hjgeia'B  reign  is  undisput- 
ed. Neither  cholera,  consumption,  nor  fcTer,  ever  pretend  lo  diapule  her 
salutary  sway.  Emigrants  from  the  frozen  shores  of  the  St.  Lnwrenoe,  or 
from  tho  fennj  boga  of  the  Carulinas  here  meet  the  invigorating  breeze;  and 
if  health  ia  to  be  found  upon  earth,  thej  may  hope  for  it  here. 

The  ejtent  of  the  Cumberland  Tubie-land  within  this  State,  makea  it  im- 
portant that  it*!  Talue  in  an  ngrioultural  point  of  Tiew  should  be  well  under- 
stood. Reaching  across  the  Staie  from  north  to  south,  it  ia,  on  the  road  from 
Kingston  to  Sparta,  at  least  forty  miles  wide  from  east  to  west.  Most  of  this 
large  surface  ia  beautifullj  level,  and  generally  well  coTered  with  timber,  con- 
sisting of  various  hinds  of  oak,  chestnut  and  hickory,  with  other  kinds  along 
streams.  The  aoil  ia  a  aandy  loam,  easy  of  culture,  and  though  nol  to  fertile 
as  other  portions  of  the  State,  may  be  made  by  the  application  o(  lime,  which 
ia  within  reach,  and  proper  tillage,  very  productive  at  moderate  espenae. 

The  Tiible-land  ia  the  genial  and  appropriate  home  fur  all  the  delicious 
fruita  of  a  temperate  olimale.  The  apple,  when  raised  here,  will  keep  longer 
than  when  raised  upon  a  loner  level  in  the  same  latitude.  The  same  facta 
are  obaervei)  here  which  have  been  demonstrated  elsewhere,  that  all  Alpine 
productions  are  superior  for  their  kind.  Though  the  soil  will  not  produce 
BO  many  bushala  of  wheat  per  acre,  yet  the  bushel  ia  lieavier  than  that  raised 
upon  richer  land.    So  of  other  oerealia  and  the  grasses. 

At  no  distant  day,  these  highlands  will  be  much  prized,  not  only  for  tiie  pro- 
duction of  all  kinds  of  fruits,  but  for  the  production  of  stock.  For  seven  or 
eight  months  in  the  year  cattle  here  require  no  eipenae  from  the  owner,  ex- 
cept salting.  Sheep  aca  as  healthy  as  the  deer  which  roam  over  the  fovestsi 
no  rot  or  fool-rot  ever  attacks  them;  old  age  appears  to  be  the  only  malady 
the  flock-master  need  fear.  The  natural  produotiims  of  the  aoil  furnish  a 
copious  pasturage  for  two  thirds  of  the  year,  and  improved  meadows  of  blue- 
graa3,  red  top,  or  other  perennial  grasses,  would  supply  the  bnlnnco.  Here 
swine  live  fl'om  year  to  year,  and  increase  without  care,  upon  the  natural 
range.  Here  the  sportsman  may  find  the  wild  boar  as  fierce  and  with  tusks 
us  long  as  any  ihat  ever  honored  the  chase  in  the  Hereynian  forest." 

1897.  Mr.  J,  W.  Dodge,  who  formerly  resided  in  Cumberland  County 
on  the  Table-land,  and  who  made  himself  and  the  mountain  famous,  by 
raising  and  bringing  to  market,  eupcrb  apples,  related  the  following  oir- 
cumstanee  to  me:  ''Whilo  I  was  at  the  Hermitage,  painting  Gen.  Jack- 
son's picture,  the  old  General  one  day  said  to  me,  in  his  emphatic  way, 
Mr.  Dodge,  I  have  traveled  over  the  Table  of  the  Cumberland  Mountain, 
frequently,  and  it  is  my  opinion  that  it  ia  destined  to  become  the  garden 
spot  of  the  Union." 

(i.)     SOILS  OF  THE  UNAKA  MOUNTAINS. 
1398.  Tlie  topographical  and  climatic  foaturcs  of  tiio  Unaka 
Ranges  liavo  been  considered  in  §§  40  to  89,  and  ttieir  agricul- 
tural features  in  §§  416  to  420,  477,  478  and  496. 
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It  is  as  pasture,  or  range  ground,  that  these  mountain  areas 
aro  at  present  interosting.  A  rich  spot  here  and  there,  maj 
be  found  in  cultivation.  At  these,  heavy  crops  of  wheat  and 
other  cereals  are  sometimes  raised.  I  recollect  of  seeing,  at 
one  point  near  the  "Cold  Spring,"  (see  p.  32,)  buckwheat  high 
enough  to  completely  hide  a  man  riding  through  it  on  horse- 
back. The  soil  and  position  of  these  rich  spots  appear  to  be 
well  adapted  lo  the  raising  of  Irish  potatoes. 

(5.)     SOILS  OF  THE  BAEEENS  AROUND  THE  CENTRAL  BASIN. 

1399.  These  have  a  siliceous  basis,  and  may  be  compared 
■with  those  of  the  Table-land.     See  §§  208,  216  and  890. 
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CHAPTER  XIX. 


CLIMATE :      SUPPLEMENTARY. 

1400,  The  following  taljlea  are  introduced  as  a  supplement 
to  Chapter  I.  See  §  1384.  In  the  chapter  referred  to,  the 
weather  tables  embrace  observations  taken  previoue  to  1860. 
In  this,  the  observations  at  one  station,  Glenwood,  (page  14,) 
are  brought  down  to  1868. 

1401.    Appendix  to  §  30. 

"Tabalar  Abstract  of  ntonthly  Mean  Tempsratars,  /or  iks  years  1861  to  1868 

inclusive,  observed  ai  Gleitwood,  Monigomer}/  County,  Tennessee." 

The  figures  show  the  temperature  to  hundredtha  of  s.  degree. 
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1402.    Appendix  to  §  34. 
Tabular  Stalsment  0/  the:  occurrence  0/  Frost,  during  the  period  /mi 
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1404.     Appenpix  to  §  38. 

Qiiaittiig  of  liain,  {including  melted  anow,}  fallen,  monthly,  daring  the  years 
1861  io  1SG6,  inclusive,  given  in  inches  and  thousandths  observed  at  Oifm  ood 
Montgomery  Coimty,  Tennessee 
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1405,     Barometbic   Observations. 

ra&wter  abitract  of  monthly  mean  pressure,  corrected  for  temperatur 
•.aptllanty,  (b-ut  not  for  attitude  above  sea  level,)  for  the  years  1861  to 
inclusive,  observed  at  Glenwood,  Montgomery  County,   Tennessee. 
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APPENDIX    A. 


PALEONTOLOGY. 


1-106.  In  the  course  of  this  work  quite  a  number  of  new 
species  have  been  named,  and  some  briefly  described;  and  at 
the  end  of  the  volume  the  figures  of  several  of  them  are  pre- 
sented on  the  plates.  It  was  ray  purpose  to  describe  them  in 
full  in  this  Eeport,  but  it  is  found  to  be  impracticable.  The 
doacriptioQs  will  appear  hereafter  in  the  Journal  of  S 

1407.  I  add  a  few  notes  with  reference  to  certain  s 


(1.)  GiriaaTopiia  earinala  in  the  table  on  page  2S9  has  been  described  by 
Mr  Hall  as  Oaiinaropsii  {Phragmostoma)  eurmke,  in  the  Fourteenth  Kegeat's 
Eeport. 

(2,)  Mr,  Hall  suggeats,  in  a  letter  received  ainca  page  328  was  printed, 
that  Orihu  Haffi,  in  the  table  on  the  page  referred  to,  is  his  0.  strophome- 
noidee,  of  Vol.  Ill,  of  Pal.  N.  Y.  Two  of  the  Tennessee  speoimens  were 
sent  to  him.  They  do  not,  however,  show  the  internal  structure.  The  point 
can  be  determined  so  soon  as  speoiniens  showing  this  are  met  with. 

(8.)  The  substance  of  the  following  remarks  and  descriptions  were  com- 
municated by  the  author,  many  years  ago,  to  the  American  Journal  of 
Science,  In  the  original  paporthe  varieties  of  Telradium fibratum,  apsrtum 
and  minus,  were  considered  species. 

The  genus  Telradium,  has  bean  characterized  by  Prof.  Dana  in  his  great 
worlt  on  Zoophytes.*    His  deseription  and  remarks  are  as  follows: 

"Coraila  massive,  consisting  of  4-aided  tubes,  and  cells  with  very  thin 
septa  or  pariete^  cells  stellate  with  four  narrow  laminse. 

"This  genus  is  near  Eeoeptaculites,  but  differs  in  having  very  thinparietes 
and  four  distinct  rays  within  the  cells,  one  to  each  side.  The  specimen  an- 
swering to  the  description,  is  a  fossil  of  uncertain  locality,  in  the  collections 
of  Yale  College,  Now  Haven.  The  cells  are  about  half  a  line  in  breadlh. 
The  name,  from  the  Greek,  i^QHS, /our,  alludes  to  the  quadrate  structure." 

To  us  this  genus  is  of  great  interest,  from  the  fact  that  it 
in  the  liwestyues  of  the  Cenirai  .Basin. 
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In  addition  to  the  charnctara  giyen  above,  we  add  the  following;  The 
lubes,  in  the  different  species,  vary  from  J-  of  a  line  to  nearly  a  line  io 
breadth;  they  ate  very  long,  and  are  most  frequently  united  throughout 
laterally,  fopming  massive  ooralla  resembling  more  or  leas  those  of  Favos- 
ites  and  Chcetetia;  sometimes,  however,  they  are  united  in  single  intersect- 
ing series,  as  in  Habfsitee  catermlaius,  Linn.;  not  unfrequently,  too,  the  tubes 
are  isolated,  or  only  united  at  irregular  intervals,  thus  forming  loose  fas- 
ciculated eoralla  resembling  certain  forraa  of  Syringopora. 

The  iiolaled   iubei  are  nearly   quadrangular,  the  1. 

edges  being  more  or  less  rounded.     A  slight  linear 
depression  down  the  middle  of  each  side  externally,  PQ 

opposite  the  lamellie.     Pig.  1  will  serve  to  give  an 

idea  of  the  tratisverse,  or  horizontal  section  of  one  of        Soparntely    gnvlns, 
these  tubes.     In  the  massive  specimens,  the  huiiaon-     ^"^^    "'   Tetra< 
tal  sections  of  the  tubes  are  square,  or  nearly  so.     lu     oiognified  3  or  t 
all  of  the  species,  the  walls  are  more  or  less  rugose,     lineur. 

The  increase  appears  to  be  by  the  division  of  the  tubes,  the  latter  split- 
ting sometimes  into  two  cell-tubes,  not  unfrequently,  perhaps,  into  four ; 
opposite  laminae  unite  and  form  the  new  walls  of  the  young  cells,  each  of 
which  is,  in  the  mean  time,  supplied  with  its  four  rays. 

Among  the  numerous  specimens  of  this  genus  seen,  I  have  met  with  but 
one  wliioh  shows  clearly  the  presence  of  transverse  septa.  This  is  a  frag- 
mentary specimen  of  the  first  species  described  below.  In  it,  Che  septa  are 
distant  about  twice  the  breadth  of  a  tube ;  bat  few,  however,  are  seen,  and 
these  are  confined  to  one  end  of  the  mass. 

This  group  is  regarded  as  being  allied,  in  sorne  respects,  to  the  Favaii- 
(irfiB,  while  on  the  other  hand,  the  cruciform  arrangement  of  the  lamella; 
unite  with  the  Zoon^Aario  f-Mjo.ia  of  MM.  Milne  Edwards  and  Haime  ;  in 
fact,  it  appears  to  afford  an  interesting  type  of  the  quadripardte  character 
of  the  lamellae,  first  pointed  out  by  those  distinguished  authors,  in  many 
palieoEoio  corals. 

I  give  the  following  species,  which,  as  well  as  tlie  genus  itself,  so  far  as  I 
know,  are  confined  to  Lower  Silurean  rocks. 

1.   Tetradium  fibraium,  Safford,  variety  A.  (Pig.  2.)  2. 

Coralla  massive,  hemispherical,  or  flattened  hetnis- 
pherieal,  composed  of  diverging  tubes.  Cell-tubes 
four-sided,  with  thin,  and  slightly  rugose  walls;  the 
four  lamellce  distinct,  nearly  reaching  the  centre  of 
the  tubes ;  breadth  of  full  grown  tubes  usually  about, 
or  but  little  more,  than  half  a  line,  varying  occasion- 
ally from  one-third  to  three-fourth  of  a  line.  Trans- 
verse septa  usually  absent.  A  few  have  been  seen  in  ,  fe'''^^'^'l''  ^"'r  "^^ 
one  specimen,  which  were  about  twice  the  breadth  of  iibratum,  magnified, 
a  tube  apart 

This  species  occurs  abundantly  throughout  the  upper  half  of  the  Lower 
Siluroan  rocks  of  Middle   Tennessee,  associated   with   Columnaria  stdlala, 
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Hall,  Amboiiychia  radiala,  Hall,  and  other  Hudson  River  apeeiea.  Large 
masses,  a  foot  or  two  in  diameter,  are  met  with.  The  calcareous  apecimeiiB 
often  resemble,  in  »  weathered  longitudinal  section,  a  fossilized,  but  preTi- 
ouBly  somewhat  luacecated  mass  of  woody  fibre,  and  hance  the  name  of  the 
species. 

Variety  B,  apertum — Tubes  isolated  or  fasciculated,  or  else  united  in 
linear  series  which  often  intersect,  forming  irregular  reticulations ;  breadth 
of  tubes  about  half  a  line ;  lamella)  as  in  variety  A. 

This  includes  certain  open,  loosely  constructed  corals.  Two  sub-varie- 
ties maybe  designated.    Thasa  run  into  each  other  in  some  specimens. 

(o)  Masses  composed  of  separate  tubes,  occasionally  united  by  their 
Bides.     These  forms  often  resemble  SyringopoTa. 

(ft)  Masses  composed  of  tubes  arranged  in  linear  serias,  the  latter  inter- 
secting, and  forming  masses  like  those  of  HaJysiisi  catenulatat,  Linn. 

The  first  sub-variety  is  abundant  in  the  middle  part  of  the  Lower  Silu- 
rean  Series  of  the  Basin,  The  second  is  found  in  the  upper  half,  as  well  as 
near  the  base.     I  have  observed  the  same  species  in  Kentncky. 

Variety  C,  mintM. — I  include  here,  miissive  specimens,  (generally  small,) 
the  tubes  of  which  are  only  from  one-fourth  to  one-third  of  a  line  in 
breadth.  The  tubes  in  some  specimens,  are  quite  regular,  in  others,  though 
generally  four-sided,  are  more  or  less  irregular,  and  have  the  aspect  on  the 
upper  surface  of  Ohsetetea,     Lamellae  as  in  variety  A. 

1  have  occasionally  seen  this  variely  in  the  upper  division  of  the  Lower 
Siturean  in  Middle  Tennessee,  as  well  as  in  Kentucky. 

2.  T.  columnare.  Hall;  Syn.  ChcEteles columnaris,  Hall.  Pal,  afS.  T.,  vol. 
I,  p.  68,  PI.  xxiri,  Piga.  4,  4a — Mr.  Hall's  species,  we  think  referable  to 
this  genus.  It  differs  from  T.  Jibratumva  the  following  particulars:  The 
tubes  are  not  as  uniformly  four-sided,  nor  are  they  arranged  with  equal 
regularity;  the  walls  are  more  strongly  rugose;  the  lamellK  appear  to  have 
been  more  delicate,  and  are  generally  not  to  be  seen;  traces  of  them,  how- 
ever, can,  in  moat  instances,  be  found  upon  close  examination.  The  four- 
sided  character  of  the  tubes  is  sufficiently  well  marked  to  justify  this  ref- 
ence,  in  connection  with  the  fact  that  traces  of  the  lamellie  can  often  be 
detected. 

This  species  is  associated  witb  the  last,    and  occurs,  in  addition,  lower  in 
the  series,  with  Golumaaria  almolata  Hall.     It  i 
Oentral  Basin. 
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^tna  Coal, 383 

jEtna  Furnace, 401 

^tna  Minea, 382,  494 

^tna  Sectioa,._ 383 

Ages,  geological 153 

Agnoilus  areantii, 212 

Aliaoiiia, 3£>l 

Alluvial  beds 438 

All^mont,._ 378,401 

Alum,.- 602 

Alum  Cave,- 191,  197,  503 

Alum  Well,  in  Hawkins, 333,  620 

American  Bidge,  coal. 4i 

Anderson,  A 

AnderaoH  County. 

Topog,, 41,  ( 

Form.,  Min.,  etc^  203,  211,  227- 
253, 291— ail,  S88,  400,  45S,  490 
501,  507 
Lftnde.  212, 225, 256, 407, 625,  526 

Anderson  Depot, 872 

Antiolinals, 208,  217 

Appalachian  Region, 8 

Artesian  "Wella 108,  109 

AstriBoepongia  matUcua,,- 311 

Athena  Kidge, 217 

Back  Valley,, 49,  306 

Baker's  Station, 2S0,  833 

Bald  Hills, lOT 

Bald  Mounrain 32 

Bald  Mountain  Range, 2T 

Balda  of  the  XTnakas, 34^3T,  180 

Banks,  iron 436 

Barrens, 83 

Base  lines  of  mlioads, 87 

Basin,  Central.  .813,  323  333.  840,  847 
Basin,_  -Well's  Cr.    See  Well's  Cr. 


Beatty's  Salt  Works,  coal, ! 

Beaver  Ridge, 1 

Bedford  County. 

Topog., 82, 

Geology,  etc., 25f^  262, 3 

Lands, 266,  267,  274,  £ 


Bath  Springs, 3! 

Bat  Manure, 6 

Battle  Cr.  Eegion, 3' 

Bay's  Mt.  Group, 48,  247,  2 

Bay's  Mt.,  of  Knox 46,  2 

Bayley,  G.  W.  E i: 

Bean's  Stations, 2 


b  Mt... 


Beersheba   Springs  and  vicinity,  ' 
37e,  51 
,  faulted.    See  Ribbons. 

Belts  of  slaty  knots, ; 

Belts  of  Tr.  and  Nash,  formations, 
251,  252,  2; 

Ben  Lomond, 75,  76,  361,  376,  8^ 

Bentlay,  B 1 

Beaton, 21 

Benton  County. 

Topog. 106,  11 

Geology,  Minerals,  etc.,  814,  31 
318,  322,  345,  421,  486,  6( 

Lands, 110,  319,  328,  5i 

Big  Butt,  in  Greene, 27,82,  1! 

Big  Hill,  on  M.  &  C.  K.  R 41 

Big  Hurricane,  in  Fent.,  coal 3! 

Big  Eid^e,  in  Greene, 21 

Big   Spring,   in   Claiborne,  mill- 


Valley  and  White  Oak  Mt., 

lyestone  Begion, 8 

Big  Yellow  Mt., i!5,  26,  1 

Billings,  E 2 
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Birdsong  Cr., 316,  318, 

Elaek  Band  ore, 

Black  Mountain,  in  N.  C^- 

Black  Oak  Eidge,  ■ 45,  26 

Black  Shale 303,  806,  320,  61' 

Blair,  Dr.  James. 50 

Blake,  T  C frii 

Bledsoe  County. 

Topog., 41,53.8; 

Geol.,  Minerals,  etc.,  2l4, 217, 252 
869,877,881,456,497 

Lands,  212,  226, 255, 368,  407,  525 


Bloomaries, 467 

Blount  County. 

Topog.,  2R,  29,  80,  41,  46,  51,  18G 

247 

Gcol.,  Minerals,  etc.,  186,  187, 239 

242,  449,  489,  507,  511,512 

Lands 180,  198,  203,  527;  212 

225,  255,  525 

Blount  Springs,  Ala 141,  835 

Blue  Limestone.    See  Maclurea 

Blue  Ridge, > 

Blue  Stone, 

Bluff  Gravel,- 

Bluff  Group 482 

Biiiff  T.iffniJB 428 

112 


Bluff  Lignite,. 


Blufffe  Chickasi 

BoatmaD'a  Ridge 21 

BompnsB  Cove, 194,  202,  228,  485 

Bon  Aqua  Springs, 520 

Bon  Air, 75,  76,  855,  507,  519 

Bored  Wells, 108,  109 

Bosson,  W_ 86 

BotloQ],  Mississippi. 119 

Boundaries  of  the  State, 1 

Bradley  County. 

Topog., 41 

Geol.,  Minerals,  etc.  203-217, 484 
486, 486, 507 

Lands, al2,  22^  265,  626 

Brady's  Mill,  coal 393 

Brown's  CoTe,._ 808 

Brown  Shale 23,  24  . 

Buchanan,  A.  H 77 

Buckley,  8.  B 80 

Buffalo' Mt.,in"Wa8liingtoc,.,.27,  183 

Buffalo  Kiver, 85d 

Buhrstones.     See  Millstones. 
Building  Material,  220,  253,  267,  299 
818,  341,  849,  863,  407,  618 

Bull's  Gap, 249 

Bull  Run  Valley, 212 

Burry  Limestone, 340 


Cftldwell,  John, 52,  471,  472 

Caldwell,  Lead  Mine 2123, 484 

Calf-killer  Coal  on, 892,  893 

Campbell  County. 

Topcc., 48,  54,  66.  68 

Geol, Min, etc   208  284,807,400 
456   490  507 
Lands,  212,  226,  255, 525, 407,  526 
Campbe  Iville  266 

Camden,  345 

Canada,  Geology  of,  514 

Cannnn  County 

Topog  ,  82   98,  99 

Geol    Mm  etc,         J74  83r   344 

Lands,  266,267,2,4,525,  63 

844 

Cannon  Iron  Bank,  210    452 

Caney  Fork  Vsliey,  v      S',  83 

Canev  Fork,   P  lis  of,  =<b,  99 

Candy  s  Creek  Talley,  ilS 

Carroll  County 

Topog,  111,   113 

Geul  421,  42o 

Lands  110,421,431,526 

Carter  County 

Topog  23,  25,  26,  41 

Geol,   Mm    etc      178    176,   201 

506,  209,  210,  221,  232,  234  248 

441,  4'18 

Lands,   180,   198,   20',  527     ^12 

214,  225,  525 

Carter's  Creek   Limestone,   258,   268 

267 

"    Station  268 

Carter  Lead  Mine  486 

Cade's  Cove,  61,  62,  219,  226 

Cave  Creek  coal,  S75 

Carter's  Talley,  in  Hawkins,        213 

Cascades,  see  Vi  aterflills 

Cedar  Glades  see  Glades 

Cedar,  see  Ked  Cedar. 

Cedar  Bing, 260 

Central  Limestone, - 269,  260 

Basin, 97 

"  Geology  of,  258,  313,  323 
333,  340,  347 

"  Lands, 97  266 

"  Topog.  of, 81 

■'  Origin    of, 131,  148 

"  ComparedwithEast Ten- 
nessee Valley 256 

Centreville, 844 

ChaUta  Valley 485 

Chavannea,  F.  A.  G., 403 

Checkered  House  Bluff, 840 

:halk,"  of  Wayne -341 

Charlotte » 344 

Choanut  Mound, 351 

Cherokee  Mt.  in  'Washington 27 
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Chimney  Top,   of  Bay's  Mount.  Gr. 
43,  252.  298 

Chickasaw  B)uffs„  112 

Chilhowce  Mount.  80,    183,   198  202 

Sandstone -182,  1 

Cove,  1 

Cheathum  Countj, 

Topog „ 82,98, 

Geol 88S,  820,  8 

Lands. 83,  844,  528 

Chestua  Creek, - 

Chert  of  Enox   Dolomilo,   215,   218 
221 

"    of  Siliceous  Group, iil5 

Chestnut  Kidge, 45,  216 

"  "     in  Sulliyan,.  "'" 

Chattanooga  Marble, _.. 

Ohaloanthite, 

Chert  Millstones, _ 611 


Claiborne  Counij. 

Topi^ 41,  68, 

Geol.,  Min.,  etc,  208,  250, 

400.  466,  483,  487,  496,  611 

Lands,  212.  225,  255,   625;  407 

53ii 

Claiborne,   Anti-clinal,  208,  217,  219 

234,  483 

Cliff  Rock, 

Climate,  of  the  State, 12,  529 

"    of  Unakag 

"    of  Cumb.  Table-land,.,. 

"    of  Eighlands,„ 

"    of  Central  Basin 

"    of  Western  Valley, 

"    of  West  Tenti.  Plateau, 

"    of  Miss.  Bottoms, 

Clinch  Mt,  Sandstone 

"        "    Bed  Shale, 

"        "    Gr.,,..„ 43,25 

Clifton, .'.!"!!!.'.".'.V.'.'.'.'."'.'271,  315 

Olirt  &  McKhea'a  Coal  Mines, 

Clnrtsville, 344,846 

Clay,849  423,431,514.  SeeFireOla 

Clav  Ironstones it 

Coclte  County. 

Topog,,  23,  28,  29,  41,  46,  49,  5 

199,  247 

Geol.,  Min.,  etc.,  173,  176,  192, 

198,  214.  221,449,     *" 

Lands,  180,   181,  198,   203,  627, 

225,  255,   525 

Coffee  County. 

Topog., ,      , 

Geol.,  Min.,  etc.,  274,   344, 


435 

Columbia, 258,285,266,  270.  272 

Cole's  Ferry 264 

Colyar,  Esq  ,  A.  S., 494 

Ooral  Bed,  Niagara, 827 

Cooper's, Col. on  Swan 841 

Cookville 344 

Coal, 492 

Coal  Measures, 366 

Northern  Division  of,  389 
Northeastern  Division  of, 
400 
Sewanee,  DiTision  of,  368 
Eaceoon  nnJ  Waldcn'a 
Eidge,  Division  of,  381 
Lower,  general  charac- 
ter  of, 391 

Conglomerate,  the, 367,  395 

Coca  or  Coqua  Creek, 187,  489 

Coble,  Adam, 514 

Conrad  and  Gabb, 415 

Copperas, 503,    604 

Cook,  G.  H., 516,  516 

469 


462 
I,  266,  274,  625 


Kidges'. ."'."".'.'. 45,  210,  294 

Coal  Measures,  denudation  of. 186 

"  '■  of  eastern  crest  143 
Cove  Creek 64 

"    of  Johnson   County 49 

Coves  of  East  Tenness.e, 48 

Copper  Ridge, 45,  216,  218 

Cove  Creek  Valley, 142 

Crepierjihalus,   dif  i^pecies  of, 212 

Crowley's   Ridge, 120 

Cross  Mountain 71 

"         elevation  of,... 


y  of,... 


...401 


Crump's  Landing... 

Crinoidal,  metal-ringing  limestone,  in 

Hickman  {|  881) 840 

Cross's  Hollow 303 

CrinoidBed  of  Knoi  County, 244 

Cretaceous  Formations 410 

Crockett  iron  bank, 452 

Crossville, i 407 

Crow  Creek  Valley, 872 

Craven's  Mills, 826,  330 

Cra-vena,  Robert 382 

Crab  Orchard,  Cart,,  26,  178, 181,  468 

Gap,  in  Cumberland, 

54,  388 

Mt.  Range 71 

geology, 888 

elevation   c 


Cul-Car-Mae 


fold,.. 


...137 
....33 
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540 

Cumberland  Coantj. 

Topog 

Geol ,  Min.,  etc.,   ...389,  394,  492 

Lands *07,  526 

Cumlierland  Table-land,  Iron  Region 

of, 458 

"                     "  in  the  way  of  gen- 
drainage 6 

"  "  Topog, 66,  96 

"  Climate,  76,  77,  78 

"  "  Geology 366 

Cumberland  Gap 73,  296,  457 

"  RiTor, , 82 

"  Iron  "Works, 458 

CyprcBS 115 

Dana,  J.  D.,  Mineralogy 499 

"  Manual  of  Geol.,...879 

Day's   Minos, 387 

Dandridge. 2J7 

Davidson  County. 

Topog. 82 

Gaol.,  Min..   etc.,  268,  27i,  288, 
339,  381,  486 

Lands, 266,  267,  271, 274 

271,  525 

Davis   Coal   Bank, 143;    894 

Decatur  County. 

Topog., 107,  113 

Geol.,  Min.,   etc.,  312,  314,  322, 

411,  421,  436,  506,  613 

Lands,  319,  328,  525,;  110,   421, 


Deoaturville, 

De   Armond  Mines,.,. 
DeKalb  County. 

Topog., 

Geol.,  Min.,  etc. 


Dogwood  Valley, 218 

Dover,. 344 

Drainage  of  tbe  State 8 

Dripping  Spring  Coal, 898 

Duoktown  region,   ...29,  174, 181, 470 

Duck  River,.- 82 

"      Valley  of,  ....93,  99,  828 

Dumpling  Cr.  Valley, 213 

Dull,  Variegated  Mines' n  Mar.,  510 
Dyer  County. 

Topog., 213,  122 

Geol., 42&,  428,  434 

Lands, 110,  114  526 

Dyestone .282,  453,456 

"        Group,-. 802 

"        Ore, 254,  282,  303,  308 

"        Eidges 305,  806,   468 

''        Iron  region, 456 

Earthquakes,  effects  of, 113 

of    1811-12, 128 

Eastern  Gravel, 488 

'■      iron  region, 449 

Sastland's  old  stand, 390 

Elevation  of  Unaka  Mts., -...SO,  34 

Eldorado, 51 

Elk    Fork 64 

"         "     Elevation   of, 73 

"        "    Jault,   141,  252,  310,  403, 
458 

"    Gap 54,  141 

"    River, 82 

"     "  92,  274 


3,  344, 


Denudation  in  Mid.  Tenn^ 134 

"  East  Tenn, 136 

Devirs  Nose  of  Clinoh  Mt.   Gr.,    43, 
252,  293,  297 

Devereux,  J.  H., 87 

Dickson  County. 

Topog.,  82 

Geol.,  Min.,  etc,  341,  344,  361, 
436,  462,  499 

Lands, 88,   "'■    "'* 

Dickson,  Dr.  C.  W., 

Dikes 129,  176 

Dislocation  of  stMita,...136,  145,  146 

Dip  of  Rocks, I"" 

Divisions,  Geograph.  of  the  State, 

Doe  Mount - 21, 

Dome  of  strata  ia  Mid.  Tenn.,....; 

Dodge,  J.W., ( 

Double  Top   Mt.  Coal,  398 


...837 


Elkmont   Springs, 

England's   Cove   Coal 398 

English's  Mountain, 29 

Epperson  Springs, 387 

Epsomite,  or  Epsom  Salt, 508,  520 

Equivalents,  Geol.  table  of, 363 

Estabrook,     Joseph, 601 


Falconnet,  E.  F., , 

Falls  of  Canej  Fork,... 
Falls  of  the  Laurel,  m 


...76 


Faults,  136,  145,  146,  200,  206,  301, 
809,  332 
Faulted  Ribbons,  See  Ribbons, 
Fayette  County. 

Topog, 113 

Geol.,   Min.,  etc.,  110,  426,   426 
431,  526 

Lands, 110,  431,  526 

Fentress  County. 

Topog, 68 

Geol.,   Min.,  etc.  844,   389,  391, 
395,  497 

Lands, 407.  526 

Fetid  Shale  of  Sil.  Gr. 341,  439 
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rire  Clfty,  849  872, 874, 

Fiory  Gizzard, 369,  875 

Flint  Mines, 222 

Ply nn'B  Creek  diaturbflnee, 148 

Flora,  Canadiiiti, 88,  60 

Flags,  241,  25S,  512, 267, 282,  863, 407 

Folding  of  strata, 124, 136,  144 

Fodder  Stack,  ef  Bays  Mt.  Gr.,  43, 
262,  298 

Forge  Mt.,  in  Johnson, 24 

rorniKtioQ,  termdeflrred,,.. 

"  extent  of, 

origin  of, 

"  tables  of, 150,  157 

"          topographical       import- 
ance of, 151 

thinning  out    of,.......152 

"         complete  series  of,. ...152 

Fossils,  their  use 12 

"       ofKnosHhalo, 211 

"  "      Dolomite, 21i 

"      Maclurea  Limestone, 23: 

"      of  Crinoid  Bed,  in  Knos  Co. 

24' 

"       of  Trenton  and  Nashville,  ii 

Central  Basin, 28) 

"       of  Dyestone  Formation,  295, 

"        of  Menif 

"       Loi 

"       Black  Shale, .".'...SSI,' 

"       Fetid  Shale 34l, 

"       Lower  Mem.  of  8il.  Gr.,  8 
"       Upper,  or  Lith.  Mem.  of  S 

Gr. 345,  3 

"       Mt.  Limestone,  355,  359,  3 

"       Coal  Bed3,„ 4 

"      Trent,  and  Nash ,  in  Ei 

Tenn, 280,2 

"      Coffee  Sand, 4 

"       Green  Sand, 4  If),  4 

"       Orange  Sand, 425,  4 

Foster,  W.  F 

Franklin, „...258, 270,2 

Franklin  County. 

Topog., 68,  82, 

Oeol.,  Win.,  etc.,  836,  344,  Zl 
369,  870,  371, 373, 378,  407,  5 

Lands, _ 83,  3 

Frosts  killing,  period  without, 

Frog  Mt.,  in  Folk,.. „29, 

Fry,  Austin, 4 

Furnaces, 461,4 

Fulps,  Lead  and  Zinc, 4 

Fulton  Bluff, 1 

Gadsden,  Ala., 8 

Gant's,  A.B. 326,  8 


Gape  in  TJnaka  Chain, .A,  21 

Gas  coals, 494 

Gaw's  W.  B.,  Report, 387,  457 

Geographical  diyisiona  of  the  State, 
11 

Geographical  Relalaona, 8 

Geographical  Ages, 153,  156, 

Georgetown, 800 

Gibson  County. 

Topog., 118 

Geol.,  Min.,  Prod.,  etc.,  425,  431 

Soils 110, 431,  626 

Giles  County. 


Geol.,  Min., 


82,  98,  99 

65,  274,  313, 


Lands, 266,  267,  274,  525 

Gillespie,  G.  L,, 457 

Glade  Limestone,  268,  260,  262,  268, 
267 

Glades,  Cedar, 100,  262, 

Glades  in  East  Tenn  , 933,  234 

Gladosof  Western  Valley. ..106,  813 

Glenwood, _ 96 

Gneis?, 170,  176, 178 

Gold, 197,  489 

the  Oooee, 183 


Gorda 

Gossan, 472,  479 

Grainger  County. 

Topog, 41 

Geol.,  Min,,  etc,  203-217,  218, 
2i7-258,  456,  469,  486,  607 

Lands, 212,  225,  2S5,   625 

Granite, 170,  178,  613 

Grapiolitfs, 249 

GrasBy  Valley, 251 

Grassy  Cove, 64, 188 

■■Graybacks," 189,  191 

Gray  Belt, 234,  246,  248,  i55 

Gray's  Cave 503 

Greasy  Cove, 26,  CO,  194,202 

Great  Bald, 27,  173 

Greene  County 

Topog.,  23,  27,  28,  41,  46,  47.  49, 
247 

Geol.,  Min.,  etc.,  202,  206,  221, 
282,  235,  248,  254,  449,  505,  511 

Lands,  198,  527;  212,  225,  255, 
625 

■eene  County  Iron  Co., 454 

Greeneville, _ 217,  2^1,  232 

Green  Sand 414,  515 


.,  344,  889,  370, 

376,  497 

407,  526;  83 


Grundy  County. 

Topog., 

Geol,,  Min., 
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..503 

Half  Moon  Island, , 

Half  Moon  Island  Bangs, 

Hall,  A.  P. 

Hall,  Prof.  Jas. 28i 

Hamburg, 

HamilioQ  County. 

Topog '. 

Geol.,  Min.,  eto^  234,  307, 

466,  467,  496 

Lands,  212,  225, 255, 52^  407,  626 

Hftmphire, 26« 

Hambright's  Lead  Mine. 485 

Hancock  County. 

Topog.. 41 

Geol.,   Min.,  etc.,   251,  808,  848, 
45(i,  507 

Lands, 212,  225,  2ii5,525 

Hardeman  County. 

Topog 

GeoL 418,  423,  426 

Lands, 110,  421,  431,  526 

Hardin  County. 

Topog., 

Geol.,  Min.,  270,272,  812,  814, 
316,  SIS,  822,  880,  844,  411, 
414,  421.  436,  513. 

Lands, 83,  819,  S25;  344 

Hardin's  Creek, 105,  816,  823 

Earpeth  River  Millstones,... 

Harpeth  Shoals, 

Hawkins  Belt  of  Carb.  lime, 
Hawkins  County. 

Topog., 41,  247 

Geol.,  Min.,   etc,    208-217,  237, 
288,  251,29-3,  332,  348,607 

Lands 212,  225,  255,  525 

Hayes,  Gen.   B.  L, 464 

Hayessille, 455 

Hajosboro  lead,.... 
Haywood  County. 

Topog., 

Geol.,  Min., 425,  481 

Lands 110,  431,  52« 

Haywond,  Judge,..,. 
Henderson  County. 

Topog, „ 111,118 

Geol.,  Min.,  etc.,  414,     "'    """ 
425 

Lands 110,  421,  481,  526 

Hebeling  CaTe... 519 

Henry  County. 

Topog 106,111,118 

Geol,,   Min.,  etc.,  314,  316,   318, 
322,  421,  423,  425.  SOIl 

Lands,  110,  421,  481,   626;  319. 
828,  S25 


Henry,  Prof.  Joi^ 17,  39 

Hiiikman  County. 

Topog 82 

Geol.,   Min.,  etc.,   314,  817,   318, 

840.  841,  841,  436,  461.  614 

Lands,  266,  274,  319,  625;  83,  314 

Hickory  Nut  Mt,...- 72,  864,  366 

Highlands,  Mid.  Tenn., 2,   81-96 

Highlands,  Sul.  Springs  of, 84 

Hill's  Ore  Bank, 251 

Hilgard,  Dr^ 418,  424,426 

Hinds'  Valley 212,  213 

"  '  ■       Mt., 24,  183 

BAyev,~ 56 

Hoover's  coal, 399 

Horn's  Bank, 393 

Horse   Creek,... 


>  Ut.,.. 


...43,  ; 


Humpback  Mountains, 25,  173 

Humphreys  County. 

Topog., 82,  106 

Geol.,   Min.,   323,  340,  341,  844, 
486 

Lands, 88,   844;  31S,  525 

Hunt.  T.  Sterry, 493 

Huntsville 407 

Huntingdon, 423 

Huronian, „ 178 

Hydraulic   limestone,   254,  270,  272, 


Indian  Cr.,  of  Hardin,  105,  316,  823 
326,  380. 

Indian  Stories 489 

Iron, 448 

Iron  Limestone -231,  239 

Iron  Mt.  in  Cart,  and  Wash 26 

Johnson, „ a,   195 

between  John,  and  Car- 
ter, 24,  201 
Iron  Ore  Banks,. ,,222,  360,448,  463 

Iron  Sandstones 2fl9 

Irvin,  C.  H., 499 

Jackson  Coal  Bank 378 

Jjiokson  Coal, 381 

Jack's  Coal  Bank 887 

Jackson  County, 

Topography, 82,   98,  99 

Geol.,  Min.,  etc.,  274,    835,341, 

602 

Lands,     266,  267,  274,    625,   83, 

Jamestown, 407 

Jasper  rock, 209 

Jefferson  County. 

Topog., 41,  46 

Geol.,  Min,  etc.,  :il4,   217,    219, 
221,  485,  488,  507 
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Lands,  312,  219,    225,  525,    255 


Gool., 


Jillson,  B.C., 11 

Jobngon  County. 

ToDosrapliv,  ....,28,41,  . 

tfin.,  etc,   172,  175,  17 
186,  195,  209,  449,  4! 
Land,  49,    180,    198,    203,  21 
214,  225,  625,  5; 

Johnson's  Coal 3! 

Johnson  Cove, 49,  2( 

Johnson,  T. • 

"Joint  Clay," 4 

Jonesboro', 2: 

Jones'  Cove : 

Jones'  Cr.  Oil  in  Dick., ......351,  4' 


Keodriclc,  J.  E.,- i 

Kelly    Coal, 383,  8 

"Kidneys"  in  Bl.  Sh., 317,  S 

Kingeport, 246,  234,  i 

Kimbrough's. .....888,  i 

Knobby  Region  in  Ham.,_...47,  i 

Knobs 247,1 

Knox  County. 

Topog 41 

Geol.  Min.,   etc.,   204.   206,  2 
237,  243,  { 

Lnnda 212,  226,255,  i 

Knox  Dolomite, ' 

Knox  Group, i 

Knox  Sandstone, '. 

Knox  Shale, i 

Kn.ixville, 88,  89,  65,1 

Knoxvillo  and  Webb's  Bdg  Sec,  i 
Knoxville   Ridge 217,  i 

LaGrange 424,  426 

LaGfHtige  Gr.,  see  Orange  Sand, 

Lance's  Coal  Bank,... 

Las  Casas... 

Lauderdale  County. 

Topog 113, 

Geol.  and  Min., 428, 

Lands, no,  114, 

LaurentiiLn, 

Laurel  Sec, 195,  200 

Lawrenoeburg,- 311 

Lawrence  County. 

Topog 

Geol.  and  Min., SU, 

Lands, .88,  84,  844 

Lead. 268,  482 

Lea's,  A.  M.,   Survey, 

Leiper's  Cr.  Oil, 

Lebanon  _ 77. 

Lenoir's, 

Leplaita   sericea 

Lesley,  J.  P., 879,  381 


543 

Lesquereux,  Leo„ 425 

Lewis  &  Co.,   eoal 493,  494 

Lewis  County. 

Topog 82 

Geol.,  Min.,    etc.,  814,  317,  323 

330,  ii41,  344 

Lands,  83,  344;  266,  274,  319,  525 

Lexington,  418 

Liberty 266 

Lignite, 428,  431,  498 

Limestone  Cove, 26,  173 

Limestone   of  i^p.   Gr., 418 

Limit,  western  of  old.  form, 410 

,  origin  of, 350,  451 

Lincoln  County. 

Topog 82,   99 

Geol.  and  Miff., 274,  318,  335 

Lands, 266,  267,    274,  525 

Lincoln  Ueteori  to, 5'M 

Linden,  828,  844 

LiihoitTotion    OaiadeKte 339,  344 

"  Bed, ...839,  343 

Litlle  Laurel  Coal  in  Over., 398 

Little  Seqaatchee  Valley,  ,,,375,  380 

Livingston, 344 

Logan  Coal  Bank, 3T3 

Lonehoc^halui 212 

LoneMt^ 262,    297,  309 

LoneMt.  in  Rhea, 362 

Lookout  Dyestone  Ridges, 807 

Lookout    Mt,...71,  74,   75,  361,  862 
385 

Lookout  Valley, 48,  362 

Love's  Hollow, 303 

Lower   Carboniferous 888 

Lower  Helderberg, 822 

■'Lower   Mines,"  Sewanee.  378,  879 


Lowrey,  J., 

Lyell, Sir  Charles,.. 
Lynville, 


497 
,..604 


Mnelurea  Limestone, 282,  248 

Macon  County. 

Topog., 82,  98,  99 

Geol., 388,  347, -i  13,  344 

Lands 83,344,528 

Madison  County. 

Topog., 113 

Geol,,  etc , 417,  426 

Lands, 110, 43i,  526 

Magnetite, 175 

Marble,  breccia, 197,220  221,510 

conglomerate, 511 

variegated,  236. 237, 288,  246, 
282,  818,  506 

magnesian, ..510 

gray 287,  609 

black, 610 


Joy  Google 


544 

Marble  opper  bed, 

UarioQ  County. 

Topng. ,      , 

Qeol.,  Mil).,  etc,   214,  217,  253, 
389,373,  378,381,  '"■ 
Landa, 225,  525, 

Marebnll  County. 

Topog., 

Qeol.,  etc., 268,  262 

Lands, 260,  367,  274,  625 

Maryville, ,.     .     .  _ 

MaynardTille, 251 

Manchester, "" 

Maury  Contity. 

Topog., ! 

Geology, 263,  274,  341 

Lands, 266,  267,  274,  52-5,    " 

344 

McMinn  County, 

Topi^., 41,  247 

Geol.,   etc.,   210,  221,  243,   347, 

254,607,610,  611,512 

Lands 212,  225,  256,  525 

MeHairy  County. 

Topog., 

Geol.,  etc., 514,  418,  421,  616 

Landa 110,421,  526 

MeMinnville, 844, 

Medina  Sandstone, 

Meadow  Creek  Mt, 

Mecklenberg, 

Meigs,  Prof., 425 

Meigs  Counly. 

Topog., 41 

Geol^  ete  ,  210, 214,  283,  246,  307, 

456,  607 

Lands, 212,  225, 255, """ 

Meteorites, 

Mempliis  Bluff, 112,  118,428,433 

Meniscus  Limstone, 811 

Metamorphic  Condition, , 170 

"  Gr.  of  the  "Unakas,  170 

182 

"  strip,  in  Union,. 

Mitchell,  Dr.  E., 

Mica  Slate, 170,  174 

Middleton, 423 

Miller's  Farm,  Coal  on, 

STissionary  Eidge 211 

Mill-stones, 178,  221,  288,  fill 

Missiaeippi  Bottom, "~    '"* 

"  Bluff, 

Minerals. 

Albite, , 

Alisonite, 

Allophane, 

Alum, 191,  197,834,502 

Anhydrite 283 


Mineral  e —  Gonlinued. 

Aaurite, ..,,179 

Aaphttltum, 284,  834,  499,  500 

Barite,  (heavy  spar,)  224,  264, 
268,  283,  362 

"Black  Oxide," 179,  471 

Blende,  179,  22-?,  224,  28S,  451, 
479,  482,  487 

Blue  Stone,  see  Chalcanthit*. 

Bomite, _179 

Calamine, .224,  488,  487 

Calcite,  179, 224, 264,2(18, 288, 510 

Celastite, ■ 283 

Cerusflite, 224,  482,  486 

Clay  Ironstone,  (siderite.) 

Chlorite, 175,  180 

Chaleanthite, 179,504 

Ohalcotriohite,  see  Eed  Copper. 

Chalcedony, 209 

Coal, 866,  408 

Copperas, 179,  884,  608 

Copper  Glance 179 

Copper  Pyrites 179,  479 

Copper  Native, 180,  471 

Diallage,  see  Pyroxene. 
Dolomite, .225,  283,  862 

Epidote, 180 

Epsomite,  or  Epaom  Salt,   191, 
197,  862 

Fluorite,  (Fluor  Spur,)  224,  268, 
284 

Gftlenite,  179,  223,  268,  283. 818, 
863,  461,  479,  482,  486,  487 

Garnets, 179 

Gold, _197,  489 

Gossan,  see  Limonile. 

Gypsum, _251,  283,  362,503 

Glaueonite,_...515,  516,  419,  420 

Harrisite, 180 

Hematite,  180,  210,  222,  284,  450 

462,  462 

Hornblende, 179,  180,  479 

Jasper, - 209 

Lignite, 421,  428,  481,  498 

Limonite,  180,  210,  222,  254,  860 
436,  450,  461 

Magnetic  pyrites,  see  Pyrrhotite. 
Magnetite,  176, 179, 180,  223,  450 
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Minerals — Contimied. 

Malachite, 179,  i 

MdDgEinese  Oxide, 2 

Melanterite,  (see  Copperas.) 
Molybdenite,  1 

ITit-re, _ 363,  5 

Hitro  calcite, 502,  6 

Octhoolase, 1 

Petroleum,  ...268,   282,  284,    8 
334,  360,  851,  363,  4 

Pittaspbalt, 268,  285,  490,  6 

Fsllomelaue 5 

Pyroiene 179,  180,  4 

Pyrite,  or  i^ritea,   179,  223,  2 

288,  234,  319,  329,  334, 420,  4 

479,5 

PjTThotitB, 179,  4 

Pyrolnsite,  G 

Quartz,....225,,254,  268,  284,  3 


Battite 
Red  Copper, 
EutUe, 


i,  406,  158 


Sidente,  2f 

Sphalerite,  )iee  Bleed 
SahhtB,  Bee  pyroxene 
Smithsonite,  Hi,  483,  487 

SuIpliUT, 

Tremolite,  see  Hornblende. 

Zoisite,  (lime  epidote,) 

Mineral  Waters, 510 

Monroe  County. 

Topog 28,  29,  30,  41,  247 

Geol.,   Min.,  etc.,  174,   186,  187 

196,  203—226,  288,   449,   469 

484,  489,  507 

Lands,   180,   181,  198,  204,  527; 

212,  225,  266,  625 

Monte  Sana  Section,  Ala,, 862 

MontTftle,     Belt     of    Carboniferous 

rooks 358 

Montvale  Springs,  30,  809,  882,  848 
520 

Montgomery, 404,  406,  407 

Montgomery  County. 

Topog., 

Geol.,  etc 844,  846,  486 

Lands, 83,  84,  344,  628 

Montgomery's  Gap, 62,  87 

"  Mill,317,  318.  319,  340 

"  Lead  Mine, 

Sig.  35.     Yol.  1. 


EX.  545 

More   Bank, 874 

Morgan  County. 

Topog., 68 

Geol.,  etc.,  881, 889, 805,  400, 492 
496,  512 

Lands, 407,626 

Morris,  B.  C, 87 

Morristown '^^19 

Morrow's  Coal, 405 

Mossy  Creek, 488 

Mount  Airy 66 

"       Parnaasua, 265 

"       Pleasant, 270,272 

"        Lindsley, SSO 

Mountain  Dyestone  Range,  806,  467 

"        Limestone, 888,  861 

Mouse  Creek  Talley, 218 

Muddy  Creek  Limestone, 419 

Mundic  Bluff, 185 

Mulberry  Gap 294 

Mulherrin  Lead  Vein, _268 

Murfreesboro' 2S9 

Nashville 88,  268,  276 

Nashville  Formation 268 

Nashville  Pormation,   ranges  of,  see 

Belts. 
Natural  features  of  the  State,  variety 

and  olassifloation  of, 10 

National  Marble  Quarry, 507 

New  River  Mte., 70,  400 

New  Market, 219 

Newman's  Kidge,   42,  294,  297,312 
883,  362 

Newport, 198,  217,  221,  233 

Newman's  Oil  "Well, 850 

Newberg, 344 

New  Jersey  Eeport, 515,  618 

Niagara,  subdivisions  of, 292 

Nichols,  Wm,  hydraulic  limestone, 
270 

Nitre, _502 

Chicamauga  coal, 88' 

Obey  Kiver, 339 

Observations,  climatic, 13,  529 

Obion  County. 

Topog., 113,  122 

Geol.,  etc, 524,  428,  434 

Lands, 110,  114,  626 

Ocoee  Kiver. 21,  183,  470 

Conglomerate  and  slates- ...183 

Officer's  Bank, _ 393 

Oil  Region, 350 

Oil  from  Black  Shale 820,886 

Old  Eiver, 112,  429 

Oldbam,  Dr.,... 
Oolitic  li 
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Ore-region,  GraTel, 434 

Orange  Sand  Gr., 424 

Ores  and  Metals, _;. «B 

Oriein  of  limon'ite  in  East  Tenn.  451 

,r  "        in     Mid.    Tenn., 

348,  350,  4S7 

Ore  depoaits 

Orthis  bed, 

Overton  County. 

G^feto""s89,"344,  853,  889,  391 


»,  272,  278 


3»5,  i 


?,  602 


Lands, 83,  844,  863.;  407,  626 

Owen  and  Norwood  Section, 
Ojstet  shells,  see  Shells. 

Paint  Creek  Talley i ^...194 

Paint  Mount  in  Greene.......... 28,  m 

Painted  Eock        "        ...28,  IMd,  Airz 

Paleontology,  defined „,..1MU 

I'  appendix,. 

-      S  Hill,.. 


Polk  County. 

Topos., 23,  29,  80,  34,  41 

Geol°  Min.,  etc,   174,   176,  179 

183,  199,   208,    447,    449,  470 

'  489 

Lands,   180,  181,  198,  203,    627; 

212,  225,  255,  525 

Mt.  Coal,  Ky., 892 

Cove, 397 

Porter's  Creek  Gr., 422 

Potsa  am  Group, 182 

Powell's  Mt., 42,  252.  809,  833 

"    Group, 42,  294,  297 

River 68,  217,  219 

Valley, 48,  284,  297 

Proctor,  Dr.C.  A., 471 

Protean  member   of  Sil.  Gr., 339 

Pulaski, ^68 

Pardy, 418 

Putnam  County. 
Topog.,, 
Geol.,    ' 


Paris 

Parmley  JJank,, 
Peck's  Trough,  , 

Pearson's 

Perry  County. 
Topog., 


GeoC'Min.,  etc,   312,  314,  318 
841,   844,  436,  513,  614 
Lands,    319,  828,  525;    110,  421 

Periodic  Oeoillation,  in  quantity   of 

Petroleum 'and  allied  substances,  499 

"Pptmlpiiin  fsee  Minerals. 

iLr^eSesione 259,  260,  261 

Pierce's  Mill, , ,, 

Pikaville....... ^*1 

Kllow,  G.  A,,- 

Blot  Mount  in   Warren,... 
Pinv  Ridgein  Anderson,... 
Pitt^burgl.  Landing,      411,4^,436 
FineMt.  of  Clinoh  Mt.  Gr.,  43.  298 

..     .1  Campbell,  54,63,  73,  142 

'^  362,  404 

PineKidge, -fe.  ?1? 

Plateau  of  "West  Tennessee,. 
Pocket  of  Little  Sequatchee,.. ........ 

Poor  Tal.  at  base  of  Clinch  Mt,...43 


62,  78,  9 


,,  497 
;,  344 


Lands, 

Pyroschist, 329 

Pyrite,  see  Minerals, 

Raccoon  Mountain,  74,   804 

"  "  range, 63,  D4 

Eaccoon  and  Walden's  Bidge,  divis- 
ion of  Coal  Measure, 381 

Rain,  quantity   of,...    18,... 532 

Raleigh 430 

Eanges  of  Tr.  and  H".  formations, 
(See  Belts.) 

Randolph, ^29 

"        Bluff,...  "''    ■■"> 

Ready ville,  


...112,  118 

233 

^        294 

d  Cedar,  100,   233,   284,  24S,   262 
264 

Lands, ; 88 

Red  Belt, 47,  239,  248,  256,  507 

Red  Knobs, - 4^  47,  248 

Red  and  Gray  Marble   Stratum,   233 
S46 

Eefineries, 468 

Reel  Foot  Lake, 122 

Report    for  the  U.  Con  M.  Co.   of 

Tenn,, 475 

:a  County. 
Topog.,._ 


..  41,  68 


'1      "     West   of    EnoKville,    204 

211,  212,  213 

Pohle,  Dr.  Julius  J., 498 


Geol.,  '&'in""etc!,"214,"217,  234 
307,  881,  887,  456,  497 

Lands, -225,  266,  525 

Rice,  Orville B08 

Rice's  Bank, 878,   874 

Rich  Mt.  in  Washington,.... 27 

Ribbonsifaulted, 207,234 
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Ridga  in  Sumner, 

Richland  Knobs, 

■'        Creek  of,  Giles, 

Ridley  a  Mill 

Ridley  Limestone,  259,  260,  261,  262 
267 


213 


Ell  hland  Creek,  last  Tenn  , 
Pipley  Group, 
EiTer   bottoms, 
Roane  County 

Tnpog, 

Geol ,  Mm ,   etc ,  208  -226,  235 

2SS,   807,   348,   381,  453,    458 

496,  503,  507 

Lands,  212,  225,  255  525 

173,31, 


547 

ScotfsHill, 414 

Scolitkm  linearii, 193,   189,  202 

SeoUt&usof  Clinoh,  8.  8., 293 

Section  across  Sequatehee  Val.,  139 

of  Elk  ForkValle}', 142 

(ideal)  across  East  Tenn.,  144 

from  Cleveland  toDucktown, 

185 

across    East    Tenn.    Talley, 

189,  190 

on    South    Fork   of   Lawra, 

195,  200 

is  &  Greasy  Coves, 


82 


Eoberlson  County 

Topog , 

Geol, 

Lands,  83,  84,  344 

Roofing  Slates,  196,  512 

"  "        Black  Shale, 

Eogersville, 

"Eock  Houses," 197, 

Roddy'a  Mines, 

Rodger's   Banks 892, 

Rogers,  Prof., 

Hoemer's,  Dr.  Ferdinand,  monograph 
314 

Rogers   Creek  Valley 

Rodgersville  Marhle  Quarry,, 

Rolling  Mills, 

Bunning  Water  Cr., 

Russellville 217,  219 

Bnthorford  County. 

Topog., 

Geol.,  Min,  etc.,  258,  259, 

262 


Sale  Creek  Coal,.. 


Saltillo, 272 

Sand  in  "Wilson 438 

Sandstone,  fatid  of  Black  Shale  Gr., 

"  Mountain- making,  252. 

297,  306,  366 

"        leeched  of  Sil.Gr.,  341,  349 

Savannah  Valley, 251,  300 

Soarhorough's  eoal, 390,  391, 

Scott  County. 

Topog., 

Geol.,  351,  389,  39S,  400,  492, 
Lands, 407,  526, 


from  Cumb.  Gap  to  Sneeds- 

ville,  208 

Trenton  and  Hash,  rocks,  230 

across  Central  Basin, 334 

Seciuatchee  County, 

Topog, 41,  53,  68 

Geol.  Min.   etc..  214,   217,   252, 
369,  381,  456,  492 

Lands, 225,   255,  525;  363 

Sequatehee  Valley,  53,  137,  209,  217, 


fold, 188,217,284 

Eiyer, 218 

Sevier  County. 

Topog., ..23,  29,  30,  41,  46,  51 

Geol,,  Min.,  eto.,...186,  190,196, 
197,  203,  221, 232, 249, 449,  5"" 


Lands,       198,  203,  t. 


512 

',  212  225 

250   525 

1«1,  233 

urei,     S68 

370 

877 


Sewanee  Coal,  Mam,  379   494, 

Shale  of  Trenton  and  N  bones  248 
Shale  fetid  of  SiL  Gr  ,  see  Fetid  Shale 
Shelby  County 

Topog,  113,132 

Geol ,  425,  428,  434 

Lands,  110,  114,  520,  439 

Sharp  s  Iron  Bank,  452 

Shell  bed,  (See  Green  Sand ) 
Shin  bone  Kidge         „  307 

Shady,  24,  50  201 

'"■"""  oyster,  of  MoNairy,  &c ,     ■"'° 


Short  Mountains, 
Silieeouh  Gr.,  303,  805, 

Supplement, 

Silver, 
linkholes 

Slate,  black  ridges, 
"     Pace, 


72,  8bl 
}38  347 
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Slate  Tein, 

Sloan's  QiKirry, 287,  507,  609 

Slope  of  West  Tenn., 

Smitli  County. 

Topog., ,       , 

Geol, 26«,278,  274,  844 

LandB,-...266,  267,  274, 

Smitb,  Prof.  J.  L.„- 

Smith's  Col.,  in  Hardin, 

Smitli  ville, 

SnoVs  Hill,.„ 

Sneedville, 294,  888 

"  Limestone, 312 

Soils  calcareous, 

"     of  West  Tenn., 

"    Cumb.  Tab.  Land 

"    of  TJnaka  Ht? ■ 

"    of  BflireBS  in  Mid.  Tenn.,... 

"     Map  of ,_ 

"    and  AgricnL  features, 

South.  Jour.  Med,  &  Phys.  Sci.,.„ 

SomerTiUe, 

Soddy  Cr.,  coal  on 887 

Sparta, 844,  """ 

Sponge-bearing  Bed, 

Sparks,  Dr.  J.  W., 

Spencer, 407 

Springs  iUill, 

Spring  Grove,  temperati 

Springfield 

Spring  Cr.,5n  Overton 350,  499 

St.  Louis  lamestone,  (See  Lith.  Bed.) 

Stanley  Valley, 218 

Star's  Mt., 30,  183,  203 

Statistics  of  Coal  i^oduction, 496 

"  Iron-making,... 455,  458, 

464,469 

Stewart,   A,  P 

Stewart,  "W.  M., . 
Stewart  County. 

Topog., 82,  106 

Geol.,  823,  840,  844,  846,  349,  iSH, 
462 


Lands 88,844 

Stiner'B  Zinc, 

Stepp's  Bank, 

Stone  Coal, , 

"      Mt.  Range  of  Unaka,...24,  1B6 

"        "    of  Clinch  Mt.  Gr.,43  297, 

298,348 

"        "    of  Johnson,^ 172 

Stone's  Bank, 380 

Strawberry  Marble 603 

Stratification  of  rock 128 

Sulphur  water, _ 837 

Suck,  Coal  Bank, _ 887 

Stony  Cr.  Valley  of.  Carter, 60 

Sulphur-springs, 108,  837,  519 


Summer,  temperature, 77 

Sumner  County. 

Topog., 82,  98,  99 

Geol.,  elo 274,  317,  844,  611 

Lands,  266,  267,  271,  274,  595, 
83,  844 
Sullivan  County. 

Topog., 41,  46 

Geol.,  Min.,   etc.,  199,  204,  206, 
214,  222,  228,  282,  248,  449 

Lands, 212.  225,  255.  525 

Surface,  general  of,  the  State, 2 

Syenite, .'. 175 

Synclinal, 208,  219 

TaWe-land,  see  Cumb.  Table-land. 

Tables  of  Formations, 150,  157 

of  geological  equivalents,.., 169 

supplementary,    climatic,  529 

532 

JTaleose,  Slatfl, 170 

Tallaasee  Cove 188 

Taylor's  Kidge, 299 

"      Bank, 397 

Tazewell, 296 

Tellioo  Mount,, 64,-71,  403 

Biver, 174 

Iron  works, „ 187 

Temperature,  Mean,  of  the  year,...  14 
Tennessee,  Topographically  consid- 
ered,  from  two  points  of  view,     9 

Tennessee  Valley, 48,  234 

River, 55 

Meteorites, 521,  522 

and  New  Eiver  slope,    4 
and  Mississippi  Bidge, 

elevation  of, Ill 

Tertiary  Group, 422 

Teiradium, 233 

"         _fibrafum, 684 

Thompson's  Bank, 878 

Tipton  County. 

Topog., _ 113,  122 

Geol 425,  428,  434 

Lands, 110,   114,  526;  439 

Time,  Geological 156 

Trafton,  6., „  87 

Tracy  City,   elevation,   76,   S69,  878 

408,  494 

Transition   Bed,   Lower  and  Upper 

Silurean, 253,  302,  304 

Trenton   Formation,  Ranges  of,  see 
Belts. 

Trap, 176 

Trowbridge's  Bank, 893 

Tuekaleeehee  Cove, 61,  219 

Trenton  and  Nashville  Group,  ....227 
Tullahoma, 333 
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Trooat,  Dr.   G.,   471,  487, 

505,  608,  510,  512,  515 

Unaka  Chain,  cut  by  ri 


Johns 


lof.... 


....21 


&  Carter,    23 

"Washington, 

Greene, 

in  two  ranges  south 

Big  Pigeon 
Gredt  Sm  1  e  range 


"  growth  uf 

"  el  mate  of  87  40 

"  formationa  of 

Unaka  Mt.  in  Washington 
Union  County 
Topog 
Geol     Mm     etc     175    2 

284,  251   308  483  487  507 

Lands 212,225,  25o,  62b 

University  of  the  South, 74,  76 

Umier  or  Lithostrotion  Bed  of  Sil. 

Upper  Marble, , 

Valley  of  East  Tenn.,  Sil.  Gr. 

"  "         elevation  of.. .2 

"  "         deseriptii 

"                    "         area  of  disturb- 
ance,  143 

"    plain  of  the  Miss.  Kiv., 119 

Valleys  of  East  Tenn., 48 

Variety  of  natural  features  in  Tenn., 
10, 624 
Variegated  beds  of  Meniscus  Lime- 
stone,  _3ia 

Vari^atad  Magneaian  Marble 610 

Tan  Buren  County. 

Topog, _ 63,82 

Geol.;  Min.,  etc,  844,  869,  377. 
497,  502 
Lands,  407,  626,  83,  M'. 

YanVleek,  Abram, 

Veins, 129,  477 

Views  from  Table-land, 

"          "     Unaka  Balds,. 
Vernon, 

"Wad, „ 

"Walden's  Ridge  Range, 53,  64,  69 

Walden's   Kidge  of  Crab    Orchard 

Walden's  Ridge,  formation  of,  304, 
Wallin's  Eidge, 42,  216,  295,  308 


Wartburg 
Waterfalls 
Wash  ngtc 
Washingtc 
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Walkers  Coa!  383    384 

Warm  Springs  193 

Warrem  Oo  inty 

Topog  68  82 

Ge  It  Min    etc     844    Sb'i    870 
316  462  497   502,  519 
83   344   528    3b8 
404  406  407  458 
82  83  185 
Tenn    Marble  at      237 
County, 
Topc«.,..,23,  26,  37,  41,  46,  49,  50 
Geol.,  Min.,  eto,  173,  176,   194, 
201, 202,  206, 209,  214, 223, 232, 
248,  449,  4S5 
Lands,   180,  181,  203,  627,   212, 
228,  625 
Wayne  County. 

Topog. 82,  106 

Geol.,  Min,,  etc,  270,  272,  312, 

31^  316,   817,   318,  323,    826, 

830,  841,  344,  436,  518 

Lands,  83,  344, 628;  319, 328,  526 

Wayneaboro, 880,  341,  344 

Waverly 844 

■"     '    Cove,™ 51,219 

Weakley  County. 

Topog., 112 

Geol., „ 425 

Lands 110,  481.626 

Webb's  Eidge, 204,209,210,213 

Weloker's,  Col 808 

Wells.  Artesian, _ HB,  109 

Western  Iron  Eegion, 436 

■e  of,  35a  460 


geology  of,  272,  311 
312.  822,  434 

agriculture  of, 319 

Well's  Creek  Basin,   147,  220,   267, 
323,  333 
White  County. 

Topog., „ 68,  82 

Geol.,  Min.,  etc.,  344,  854,  855, 

889.  390,  392,462,497,501,507 

Lands,  88,  344,  5281368;  407,526 

White  Top  Mount,  in  Va ,  24, 81,  172 

White  Oat  Mounts  44,  252,  299   301, 

302,  809,  333 

"    Rg.of  Carb.  Lime, 

362 

Creek,  in  Fentress,  Coal, 

397 

Sandstone, 299 

White  Sulphur    Springs,    108,   822, 

325,  380 

White's  Mill,  on  Buffalo 331,  341 
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White's  Creek  Springs,  in  Davidflon, 
337,  341 

Whitoside,  Col.  J,  A. 88£ 

Wliitaker'H  Coal 897,  891 

WMppoorwm  Gold  Vein,_ 491 

Wheeler  Coal, 402,  404,  405,406 

"        Bank, 401, 102,  404 

Wheeler,  Col,  E.  D., - 401 

Williamson  County. 

Topog.,- ,      , 

Oeol 263,  274,  341 

Lands,  266,  267,  274,  526;  83,  344 
William's  Marble  Quarry,.... 2 37,  509 

"WiWa  Bank, 405,  458 

William's   Mill  on  Sandy,, 
Wilson  County. 

Topog., 


Geol.,  etc, 268,  262,  266,  273 

lands, 266,  267,274,  625 

Winter's  Gap.     Sco  Salt   Works  in 
Anderson. 

Winters,  Capt.U 505 

Winchell,  Dr.  A,, 863,  439 

Winchester, 344 

Springs, 387 

Woodliuj-y, 266 

Wolf  Talley 212 

Worthen,A.H., 358 

Wreashall,  J.  C 87 

Yaryan,  Mr., 494 

Zinc, - 482,  486 
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Page  8,  10th  line  from  bottom,  for  "latterlj,"  read  iaUrally. 
Page  68,  the  note  in  reference  to  Sequatchee  County  was  written  hefore 
war,  and  is  to  be  disregarded. 

Page  182,  9t!i  line  from  top,  for  "lawyer,"  read  layer. 

"        175,  10th  line  from  bottom,  for  "oliorite,"  read  chlorite. 

"        179,  7th  line  firom  bottom,  eipungo  "chalcotrichite,  unimportant." 

"        190,  5000  at  end  of  the  diagram,  should  be  one  diviaion  higher. 

"        200,  18th  line  from  top,  insert  of,  before  "Johnson." 

"       261  and  252,  about  the  middle  of  the  pages,  fur  "Grainger  and 
TJnioD,"  read  Claiborne  and  Union. 
Page  264,  4th  line,  for  "hydraulei,"  read  hj/drautic. 

"        256,  for  "Section  III,"  read  Section  11. 

"        263,  268,  for  "Silurean,"  read  Silurian. 

"        264,  7th  line  from  bottom,  for  "usual,"  read  iinji4ual. 

"        289,  in  regard  to  species  104,  see  page  533. 

"        829,  3d  line,  for  "shale,"  read  tlafe.  • 

"        899,  12th  line,  for  "coperas,"  read  copperas. 

"        340,  in  g  881,  for  "comminuted  shells,"  read  commimtted  erinoldal 
Ttmaim  and  ikeUs. 

Page  343,  in  g  888,  for  Upper  Lithoetrotion,"  read  Upper,  or  lAtJwstrotion. 
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.  1,  a-h.     Cyrtobonta  G-antii,  n.  sp.     (Page  287.) 
.  -2,  a-i.     Cyrtodonta  WiscHBLLi,  n.  sp.     (Page  287.) 
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I'IjA.TE  II.     (IPJ 

Fiff.l,  a~e.  Cyetodonta  Hayniana,  n.sp.  (Page  287.) 
Fig.  2,  a--g.  Cyktodonta  SAFroRDi,  Hall.  {Page  287.) 
Fig-  S,  a-f.     Ctbnodonta  Hartsvillbnsis,  n.sp.     {Page  287.) 
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I^LA.TE    III.    (O-.l 

Fig.  1,    ((-/.       MURCHISOXIA  SUMNRRENST.-*,    II.  Up.       (  PagO    288.) 

Fig.  %  ci-c.     MuRciiisoNiA  Bowdeni,  «.  xp.     {  Page  288.) 


Fig.  3,  a-d.     Bellerupiion  Lindslkyi,  n.  xp.     (Page  289.) 

(Oil  the  page  referred  to  the  reference  is  erroneously  Fig.  4. 
TtshouldbeFig,  X) 

Fig.  4,  a~d.     Bellbrophoh  Troosti?     If  Orb.     (Page  289.) 
(On  same  page  aa  above,  the  reference  should  be  Fig.  4.) 
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I'Xj-A.TE    I"V".    (C3-.3J 

Fig.  1,  Or-h.  Orthocbras  Capitolinum,  n.  ^p.     (Page  290.) 

Fig.  2.  a-e.  CyRxocEiiAS?  Stosense,  n.  «p.     (Page  290.) 

Wig.  3,  a-d.  Cyrtoobeas  Bondi,  n.  sp.     ( Page  290.) 

Fig.  4,  rt-5.  Cyrtocbbas  Massiessb,  n.sp.     (Page  -290.) 
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Fig.  2,,  £i-e.     AstRjEOSPONUIA    meniscus,    Roemer.     (Page   311 
and  320.) 

(Figs,  ie  and  Id,  are  sections  of  individuaJa  of  this  fossil.     The 
shading  in  these  does  not  represent  internal  structure.) 

Fig.  2,  a-h.      Petraia  Waynkn.SIS,  h.  sp.     (Pages  314  and  320.) 

Fig.  3,  a-y.     Pethaia  Faxni.x-uana,  n.  sp.     (Page  320.) 

Figs.  4,  a-y.     Calckola  Tknuepsbensis,   Roaner.     (Page  321.) 
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I^XjJ^TE    VI.    il.) 


Fig.  1,  a~d.     Melosites  Stewartii,  it.  xp.     (Pago  ^46.) 

Fig.  2,  a-d.     Pentremites  obuqi'atus?  Roomer.     (Page  346.) 
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